AD=-A089 242 FOREIGN TECMNOLOGY oIV HRIGHT-PATTERSON AFB_Ol l
XPERIENCE F SOVIET MEDICINE IN A GREAT PATR!OT!C WAR lO“l-!'M--ETC(U)
U 80 D 6 GOL'DBERG: 1 Y RAZDOL'SKIY
UNCLASSIFIED FTD-!D(RS)T-D791-50 NL
| or 13

a0
g




-~

AD AQBY242

........ At om amey T ommAim —er 4 mmo
ZXFERIEINCE CF SOVIET MAZZIZINE Il A GREAT
el YTt T ol
PATRICTIC WAR 1541-1G453

~&
I
ot N
' KDV 52
P S R R
e § o= ]
* o~
¥l - -
i g . {
e Ny
s ¥ N
) o }"}, t:
£
b Qe -2
S

peroved for putlic release;
istribution unlimited.

;
[T

G _FILE_coP

2 80 9 18 085




FID- oz

"
|

1

UNEDITED MACHINE TRANSLATION

! 'Ef ~agus®-1930 .

S

—— — R R hon) -~ — - AT — - ~ — . — —_
ZXPERIZNCE CF 3 MEZICI0Z i A FRZAT
™4 AT T A = T
TATRICTIC WAR l;“-l;‘ "":)a
— A - EEE I
English vages B4
- ‘ -
Ty . .y QDA - Vo T S P -
SJcurféd:| 2oyt Sovetskoy dMeditsing v 2lluzy
Ctechestvennoy “oins, _2-1-_:-7, :
s A1 S Pip] 3 .
Hdedsizg, Moscow, 129352, np. i-alr
,
N Soa - st an /
country oI crigin BISISEN : /
L 3 . - 2 1 - - - .
This document is a machine translaticn
e T ST T
Paguastar USAMIZIA
Argroved Jor gublic relezse; dlsztroivation
PERCER R 1 3 ~
uwnaimiced
- |
- i
|
!
. ’ i
| 4
. ) ;
. )
) ‘ i !
Y. ; I i / :
K . , I i h
. Co | . /
. / i . ! ~—~.. { /
[ - ) l Tl /
| - /‘ ~ [ \ ! —

PRI QPSR

ot e

THIS TRANSLATION IS A RENDITION OF THE ORIGI-
NAL FOREIGN TEXT WITHOUT ANY ANALYTICAL OR
EDITORIAL COMMENT. STATEMENTS OR THEORIES
ADVOCATEDORIMPLIED ARE THOSE OF THE SOURCE
AND DO NOT NECESSARILY REFLECT THE POSITION
OR OPINION OF THE FOREIGN TECHNOLOGY DlI-
VISION,

PREPARED BY:
TRANSLATION DIVISION

WP.AFB, OHIO.

FOREIGN TECHNOLOGY DIVISION

TN Mgty

TN daR O IR LA L




o] [QY] «J w O [ A& < (S8 o I- (Y] O i

o [QV] O On 1 =3 [89) o Y [ 9] «Q o)
o A () il o O VS O t - [s 8] 3,
. . . . . 1 . . . . . . . -
. . . . . v - . . . . . Gy . . .
. . . . . Lo . . . . . O . QO - .
. . . u) . T3 . cwn . . . . . . o . T3 .
£ . . £ . IS 3 - . < . . . [ IR R i .
@ . = . [ al > (621 Gy . 3 . - . 73 . (SR [1 B I
EE) . 4] . 0. = 0 (e] . = . . . [oREE N 0.
(5] . OT . P T, tn s 3 . Gy g4 . . - . . [6}] .
~ . ot £ ® - - w0 TR | n . - SR . . . o - Gy . [SEEE
) . upoa . et e (RN [N ] Oy . . . . o - —t 1.
. £ . 1 Q. 3@ — {1 Ho . . . . . . . 0.0 -
< . 30 - 3. O ¢ a - - jJES . . . Do v [ I
s . 0y . mn - =mom 3. g3¢h - [0} . [ . — . TS . 4> .
o . - .. D mm o . s . -0 - . [S AN oo Qo .
2 - D Qo Gars . R ma3 . oo . . . . 3 . a3 .
o] . QU)o O . [0 g (ST 3y} . ~oe Q. 4> . o . DO .
£ . ER) . - . ] T O H '3 © . @ > . (O] . s = a -
) . G . =Y S I ! < . £ .0 . [SE] ~o. S . T o> .
+ . G4 O - 0O . 3 - (S T A I = . . o - bR A ® 3 - :
« . (@] . SR m o 1.0 [(EI " . [OI jel (] o - ko) . H
- . n - 0.0 - =3 o n o~ . (e - ) . ] . T > — Q4 - .
1) . » v - ] - Gy M o i o TR o . . O . ST A . 30 - .
o . &) &0 - [ O M T C- = DO S 2 I @ - 3 . O . A
o . o g - oo a UL 3. ] . o - . ~ Mm - = wm o
£4 . g . S0 84 - o> O OO0 + 4 . . LRI o RE®) 54 (OIS o p
B . o - O - £oa ity =N . oA . n - o - D (VI 1K) .
| . > . . O (@) . a3 . o IR . 5} Kofge a o -
6} . [¢] W o . 1% o [ n o . [SE] n . a . T L. ~ ’
0] . [N o I (ol I ® O n my . D A . jo Y . wd 7D - vy . ' *
£ . [l a . (ol (ol & | e . O oo o R . h
! « . — @ .Q [SE s O o 2 IR £, 0) . T 3. o - [o XN S %
e . v} Lol St -1 O, 30 - o . . O . n 0 [de] o RN ol 1
. n - O O - 1 IR m . [ARe] . L STUNS . 0] 9] g . y
© . koS wd ) . o (%] ™S oo . . . [ RIS (SIS T3 S e
i . [oll e} IB) . €) o (OS] G0 00 - wl @ . w] . H) . Ke) (ol &) wf M .
< . 3 (Lo I wd €2, 3oq @) . £y - 1y e . - wd LGy .
0, . o] ) oy 1R )] Y L a . [ . Ko I . Gy -
ol . =z . ol @ O tn T3 . < . o - 1. o T oM AR
19 . [49) fiq N o] 1 wf &4 - 1= e f . R I a . oK © (oSS K]
uf . 1 -4 @ 0 o at ¢ O . a0, . Q- Sq - ol O S o .
O . (I 0 - 1| Lol [ XSS I $4.01) . oo Pty o RS LI S
) (1)) . -1 N [N i L O 9] . 0} . 1 M «d £3 [S3 Dot .
= [ . [ @ 0,0 [GIN0} SR0)) ed . [l . < [O O £o- 3 .
Mt . 0O 3N 1NT N a o . QO - D) a m [ DT P I
1] [ . m.o (89 t ot '3 i €y e [0 . [RFEE <l gy DSy .
| ] ) . ) {4 [} Q (Y« - 0 . { - ot [ oy .
D 8] it im e 1) (2] ko] ER] Q Q o s 7.
; @} @] BN O LR I- -0 ) . wd ko) (NS ) . Sy
0 <4 < . N td . td G e . owd -1 3 [@f .-t SRS t | st s
« W 4 0 b4 G O bABD 3t =0 B ] b4l b1 T3 [ A o) Fl
fr, (o] [ SRR O > o ow G n, [¢9 [ [ PR
(&) m -4 S ) Swn [T} $4 ! &y S oo Sq oA Sewdt}
« o D own o (0] i) « ®© 4] » - . D DO, Mmoo,
] . 4 SRS NI D TS - 100 B BN BN FRENG) or-{ [RINH ER N [REN) 1) I .
v ] ) )] oad 3 €, < 0, 0, <4« e « [9R-2] (O] [OAE® 2, £ N
18] [ W a 33 al £ o Sy a m o] It} R oy T3 al W
- . (V] OO0 L0 G Kol ] (
[ S 4] ryErrn = [Sb IR




ter VI, Qutcomes of Wounds of Spine and Scinal Tord, 4

B € Lo e o 1= GO N 0121 0

Closed Damages of Spine and Spinal Cecrd,

R o o = o =«

'_l
O
ON
Ui

chapter VIII. Orthopedic Treatment of the Conseguences of
SBulliet wounds and Damages of Spine and Spinal Zcrd, by
doe M. Pricrov and B. V. RUBENSTein. ittt e e e e e, 11722

}<l
' 1
O
&

conclusicn, by A. N. BaKULEYe .ttt it ittt ittt ti it i i eenns

f=




e T SN

m 1. - [SHE e
w 1 o3}

4
3

(
)

Russian

O k-
WD

I RO NN 7]

O u o
O M crgy

oogn

147]
¢4
O

RUSSIAN AND

English

sin
COs
tan
cot
sec
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italic Transliteration
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A a Y, v
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and after v, e
Russian, transliterate as

BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Italic

P p R, r

Cc ¢ S, s

T m T, &
Y vy C, u
® ¢ P, T

X x Kh, kh
u y Ts, ts
Y oy Cn, ch
L w Sh, sh
Y/ Sheh, an2
D 3 "

o wu Y, J

b !

3 E, e
0 » Tu, Ju
A Ya, ya

elsewnere,

v€ or €.

by €

ZNGLISH TRIGONOMETRIC FUNCTIONS

Russian

sh
ch
th
cth
sch
¢csch

Russlan

rot
lg

English Russian
sinh arc sh
cosh arc ch
tanh arc th
ccth arc c¢th
sech arc sch
¢sch arc csch
English

curl

log

Transilteratic..
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Part I.

SURGERY.

Page 7.

Section OF=XR" sevenill.

Bullet wounds and damages of spine and spinal cord.
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Page 15,
Ganer a liocuniSiveweed unit,
Chaptar I.

Short historical surveyscovarage of the surgical treataent of bullet

vounds and damages of spine and spinal cord.
Candidate of medical sciences docent D. G. Gol'dbem.

The survay/covarage of tas developameat of surgical treatment of
the bullet wounds of spine and spinal cord, based on precise

anatomical data, one should beygin from N. I. Pirogov.

Already in its first worx on the zilitary field surgery "Report
, about tha surgical textbooks, showa/rendered by wounded during siege
and =2x3rcise of the reinforcement of Salta™ (1847) is given the
description of removal/distance in the wounded of the bullet, which
lay/rosted on the cross extansions of neck vertebrae. In other
vounied, operated by the assistant of N. I. Pirogov, the bullet
entered above right spatula and was stopped about the spinal column.
Wound was expanded under ether anesthesia. "After operation/process

in wounded was established/installed the numbness of extremitiest,

 ————e e
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Subsequently the woundad "is evacuated into Kumyn with hope". This
shows that N. I. Pirogov tae first of the Soviet surgeons tried to
operate those wounded the spine and the spinal cord under the field

conditions.

Ths more systamatic pases of the organization of surgical aid by
wouynded generally and wounded the spine were in particular developed
by N. I. Pirogov in the Crimean War 1853-1856 and it is in detail
presentad by it in the "Beginnings of general/common/total military
field surgery". In the cited work the author gives statistics of ths
vounds of spine, calculating their frequency into 3.0-4.00/0. In
detail describing the severity of clinical picture with the wounds of
spine, N. I. Pirogov indicates that "even in the special
se2paration/section of hospital for this genus of patients it is
necessary to have an even more spaecial quarters/premises". Reasonably
estiaating the danger in operation/process as a result of the
sarias/nuaber of complications, N. I. Pirogov only sometimes, with
deep wounds of spine, sectioned/cut in the different directions,
driving out free fragments. However, "™in the fresh cases when and the
plac2 of break, and the transfer of scrap cannot be recognized
almost, and paralysis is developed rapidly, I do not see rescue in

the primary resection or the trapanation®,

Raflecting the foremost views of the surgeons of that time, N.

R X T
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I. Pirogov at his "Beginnings of general/coamon/total military field
surgery”® wrote further: slf trepanation and resection of the bones of
skull jive inaccurate results, then it goes without saying thsse

operations/processes are aven less reliable on the vertabrae.

Page 16.

Three or four happy case (Saita, Edwards, Bler) of 24 tra2parcations,
produced not in the bullet damages (discharge of N. I, Pirogov) of

vartebrae, hardly can iapel aedical officers to the new atteapts".

If N. I. Pirogov was inclined to allow operations/processes on
the spine, then only with the wounds, which were being
escortad/tracked by the incoamplete violation of tha conductivity of
spinal cord (™ when both extremities not to the idesntical degree they
vere varesized and not completely"), and besides in the late period
(" vhan the crushed bone it grew together itself and paralysis no

longer was progressiva"),

Besidas N, I, Pirogov, in thae Crimean War operated on the spine
and A. Sokolov. In the annual report about military-temporary/tinme
hospital ¥o 1 he menticns aoout 14 cases of the wounds of the spine:

of tham in 5 cases was produced tne opsration/procass, in 2 cases

which ended by death,
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Tha2 conservative poiant of
of that time. Thus, during tha
treatment of the bullet wounds
the granting to the wounded of

lead vater and the comfpresses"?

N Lell
————— B

view adhered to the
Franco-Prussian war
of spina and spinal

#possible rest, the

foreign surgeons
1870-1871 the
cord consisted in

wiping of skin by

To this it was added the

catheterization of the pladder and daily enemas [ Lemberg (Lemberg) }.

If in wounded were detected tae siyns of the comprassion of spinal

cord, surgeons tri2d in the early period of wound to drive out

foreign bodies and bone fragments from the available divisions of

wound canal. In all remaining cases the doctors usually abstained

from any surgical interveation, since this could lead *to the

considerable hamorrhage and the autopsy of spinal canal with the

danger of inflammation and sunsequent softening of spinal cord"” [Beck

{Beck) ]« And this palliative surgical intervention within the time of

peopla.

war 13870-1871 of 167 that wouanded in th2 spine undarwvent only 10

This tactics of tha surgaoas of the second half the XIX century

is completely clear. The apsence of asepsis and antiseptic did not

create conditions for the development of the surgery of spine

generally and bullet wcunds of it in particular.

Due to the

impossibility to struggle with aifferent infectious coaplications,

L Xty
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which were being developed in wounded before and after

operation/process, vwas unavoidanle large mcrtality.

The rapid development of medicine in the second half the XIX
cantury, connected with tae discovarys/openings of Pasteur (Pasteur),
of I. I. Mechnikov et al., introduction to the practical custom of
antisepsis (1867) and asepsis (1892) served as an impetus to the
progressive development cf surgyery. But these discoverys/ovenings of
the XIX century did not contriouta to the proper davelopment of the
surgary of spine with the puliet wounds despite the fact that since
1884 was already developed in tae pasic details of laminectomy

technique.

In the Russo-Turkish war 1877-1878 (K. K. Reyer et al.),
Greco-Turkish war 1897 (1. . Gagea-Thorn), the Spanish-American war
1398, tha Anglo-Boer war 1399-13Q2 {Kuttner (Kuttner) ) and the
so~called "Chinsse expedition® (1900-1901), it is more accurate, the
imperialistic suppression of tane Cainesa liberation movesment of known
into the history by the name "Boxer rebellion”, the majority of
surgeons in essence adhered to the conservative tactics (M. A.

Galinas).

As noted K, K. Reyer et al., oparational activity during the

BRusso-Turkish war with the pullet wounds of spine and spinal cord vas
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restricted.

Page 17.

Thus, is information on tns Caucasion army about 7 those wounded the
spine, that were subjected “conservative-operational treatment®, by
the Danube army - about 15 "consecutiva®™ operations/processes with
the bullet wounds of the spina (recoverasd 3) and about one case of

“priaary operation/process® with the incomplete recovery.

In 1894 F. I. Berezkin described the case of surgical treatment
with tha bullet wound of spine at the level of the XI thoracic
vertabra, Wounded was operated twic2, since during first laminectonmy
bullet could not be found, and only through 2 weeks with the repeated
operation/process was removed bullet and bone fragament. After

operation/process advanced the iaproveaant.

Tha increasing interest of tha Soviet surgeons of that time in
the oparations/processes on the spine is convincingly confirmed by
saparate vorks on the history of the surgery of spine (V. Vladykin,

1896) .

In the following, 1897, to year V. N. Bekhterav expressed

thought about the need for production in the operations/processes on

ke
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the central nervous systea by neuropathologist himself, about the
large unit/formation of toyetaer surgical and neurologic knowvledge,

i.e., about the liberation/excretion of nev specialty - neurosurgery.

In spite of the failures of tae first operations/processaes,
interest in the surgery of spine did not weaken, and a question about
breaks and damages of spine was set for discussion of the I

congress/descent of russian surgeoas in 1900.

In 1902 ¥. A. Sventsitskiy published short leadership/manual on
tha military field surgery waere in chapter about the wounds of
soine, together with the series/number of general considerations, he
expressed thought, that tnose wounded the spine and the spinal cord
more fraquently perish froam the inaction than froa the
operations/processes, But this position/situation about the
dependence of issue on surgeon's activity yet did not obtain

genetal/coamon,/total acknowledjyement.

On V. A. Sventsitskiy's report in the Moscow society of the
Russian surgeons 19/1IX 1903 L. S. Minor in the debate stated that he
"observed to 60 cerebrcspinal wcunds and for the recovery by their

surgaous until this time sae was undertaken very little or directly

nothingn,
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This blame to surgeoas was coaplstsly distinguished, although is
found the known explanaticn in tae fact that one techmical side of
operation/process did not solve completaly the problem of tha
treatmeat of the wounds ¢f spinae. It was necessary to the
operation/process to accurately establish/ianstall localization of
foreign body and to deteraine the character/naturs of the damage of

spina and spinal cord.

The discovary/opening X-rays ainto 1895, which lightsned the work
of the surgeons in many regyions, initially (taking into account the
t2chnical level of the X-ray analysis of that time) still relatively
little helped with the wounds of spine. Was required much time for
the dotajled development of tais guestion., By this is explained the
fact that, according to M. P. Postolov's data, to 1903 are published
only 47 cases of the surgical treatment of the bullet wounds of spine
and spinal cord with 33 fatal results. This high mortality rate could
not but influence the surgical tactics during the treatment of the

bullet wounds of spine.

In the Russo-Japanesa war 1904-1905 which occurred at a distanca
of 10000 km from central Russia, surgical aid by that wounded the
spine was transferred into the deep rear. In the ra2ports about this
wvar there are only separate indications of produced laminectomy (V.

B. Gyubbenet, R. R. Vreden, P, F. Kolchin et al.).

I T T

S e
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Page 18.

However, main trend vas conservative, although waera by this time
already published several works about the advisability of
operation/process with such wounds (P. I. Berezkin, L. M. Pussep, V.

A. Svantsitskiy at al.).

The evacuation of woundad geaerally, and together with this and
wounded the spine was reduced at that time to the most rapid possible
"scattering” of patients ny the method of their transport from the
stage to the stage into the desp rear. This tactics "evacuation into
that that not it stopped" it led to the fact that an
operational-surgical aid by that wounded the spine in the foremost
therapeutic institutions parely proved to be, but it was transferred
into the institutions c¢f tae deep rear which the wounded wvith the

damage of spinal cord rarely achieved.

R. R. Vreden as the cnief surgyeon of Manchurian army recoamended
to datain such wounded in tne roramost infirmaries for a long time,
holding their first week on the stretching, and with the failure of

conservative treatment tha only producing of laminectomy. According

to his data, published 1in tae "Practical leadsrship/manual on the
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military field surgery™ (1911), of 12 that operated in the field

mobile hospital died 8. Aftar operation/process R. R. Vraden held the
wvoundel of 3-4 weeks on tae stretcaing, after which he evacuated in

the gypsum bedspread.

Without dependirg on the canaracter/nature of the applied
treatment R. R. Vreden recoamended the detaining of wounded with the
damage of spinal cord in the spare hospital (armay area}) not less than

6 weeks.

Proa that outlined above 1t is avident that during the
Russo-Japanese var the majority of the surgeons of Russian aray
adhered to the conservative taerapy of the bullet wounds of spine and

| spinal cord. The same tactics according to the communications/reports

of V., B. Gyubbenet adhered to Japanese surgeons.

} In the subsequent decade was published the saries/number of the
i vorks, which testified about the erffectiveness of surgical
Y

intervention with the bullet wounds and the closed damages of spine

(P. I. D'yakonov, A. A. Opokin, V. P. Kozlovskiy, A. I. Okinshevich,
r 2. I. Ponomarev, L. M. Pussep, V. N. Zerenin, N. N. Burdenko, V. A.
| oppel!', I. I. Grekov and many others). Hovever, it should be noted
that these authors*' personal experience was based on the single

observations and their communications/reports more frequently carried

o -
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casuistic character/naturse.

At the IX conjress/descent of russian surgeons in 1900 A. v.
Opokin reported 25 laminectoaies, asseambled by it based on materials
of the Russian surgeons, aoreover 13 laminectomies wer2 produced with
the bullet wounds. Both autaor hiaself and those appeared in the

debate (P. I. Berezkin et al.) entausiastically support lanminectoay.

In the period of Balxan wars 1912-1913, according to the data of
A. V. Britnev 2t al.,, the aid oy that wounded the spine and the
spinal cord was set badly/poorly. On the reports of 28 orders of the
Russian red cross, participating in the arnies belligerent countries,

vere produced only 5 operations/processes on the spine.

In the Balkan war the percentage o9f lethality with the bullet
wounds of spina and spinal cord, according to A. V. Britnev, achiaved
95.0 and even 100.0. The saae position/situation was notad also in
the foraign armies. In the year to the first world war (in 1913)
appeared the original vorks of V. L. Pokotilo and L. 8. Pussep about
the damages of spine. Both authors proposed early surgical

interventions.

In ths opinion of V. L. Pokotilo, "it is better to be convinced of

the fact that the operation/process is not necessary, than to leave
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spinal cord in the position/situation, which dooms it to the death"™,

Page 19.

The first world war 1914-1918 with its unprecedented until that
time quantity of wounded again placed before the surgeons the probleam
of the treatment of the bullet wounds of spine and spinal cord. The
experiment/experience of the past wars XIX and the beginning XX, the
cantury, in tha opinion of many surgeons, testified about the
hopelessness of the surgical treatment of those wounded the spine and
the spinal cord. Nevertheless witah each year of war a number of
supporters of the surgical traataant of the bullet wounds of spine

noticeably grev/rose.

Thus, already during January 1915 P. K. Zavadsky reported at the
conference of the doctors of North Western Front about 20
laminectomies. Lacturer arrived at the conclusion that "if the
patient is not operated, apove it is pronounced fateful sentsnce", At
the same time the active tactics of the surgeons supported V. G.
Tsege-Manteyfe et al. The expectant conservative therapy supported A.

B. Krol' et al.

Later for the active tnerapy were voiced in the press/printing

¥. I. Napalkov, L. M, Pussep, V. M. Bekhterev, 0. S. Bokastova, A. N.
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Abramov, V. L. Pokotilo, R.P. Crimea, M. N. Volkovich et al.

In 1916 at the XIV congress/descent of russian surgeons with the
raport about the readings to the surgical treatment of the bullet
wounds of spine and spinal cord spoke V. L. Pokotilo, who reported 25
laminectomies with the fatal result in 16 vounded. Lecturer
parsistently recommended the activae methods of treatment, considering
the best period for the operation/process the first two veeks after
vound. It supported N. N. Petrov, A. A. Oshman et al. After this
congress/descent changed the views on the surgical tactics with the
vounds of spine tovard an iacrease in the activity. Hovever,
de ficiencies/lacks in the organization of the medical and sanitary
sarvice in the tsarist aray, deficiency of a total number of
experienced surgeons led to tha fact that in the first world var the
treataent of the wounds of spine and spinal cord was conducted mainly
in the deep rear where these wounded deposited for a long time. In
this case bulk of heavily wounded perished in the foremost stages of
evacuation from different i1nfectious and tropho-paralytic
complications. Thus, in the first world war Russian surgeons (as
foreign) could not reveal sufficient surgical activity in the
treatment of the bullet wounds of spire and spinal cord, although
they operated comparatively more than in the previous wars (N. N.

Burd2nko, L. M. Pussep, A. Pensky, V. L. Pokotilo, D. P. Kuznetskiy

and many others) .
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The neuropathologists of that time were more frequently the
supporters of the conservative treatment of the bullet vounds of
spina and spinal cord (V. E. Dzerzainskiy). Even actively adjusted
surgesons in connection wita tanat pointed out above had available a
comparatively insignificant nuaber of observatioms. Thos, A« P. Fiypec
gave 11 observations, A. V. Martynov and Ye. P. Koaonova - 20
observations, A. Psnsky - 28, V. L. Pokotilo - 34 and D. P.
Kuznetskiy - 24 obssrvations. 3Separate observations published A. L.
Polenov, P. A. Herzen, V. I. Doorotvorskiy, N. N. Lebedev, P. G.

Kornev et al.

The little activity of tae surgeons in the tresatment of the
bullet wounds of spine in the first world war led to the fact that
also towvard the end of the wvar was not formed any sharp installations

for det2rmining of readings and contraindications to surgical

intervention, or periods and volume of the latter with such wounds.
Page 20.
Only of the afterward yreat October Socialist Revolution in our

country undervent wvide development the neurosurgery, vhich was

rapidly designed as independent discipline. Since 1921 are organized

L . —————
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individaal neuro-surgical clinics, and somewvhat later and

nauro-surgical institutes. In 1934 is

advice/council with the Moscow neuro~surgical institute of

Narkoazdrav (People's Comaissariat of
vhich coordinated scientific research
region of neurosurgery, wnile in 1935
dapartments for neurosurgery with the
Education of tha2 doctors. In the sane

leadership/manual on the neurosurgery

Through two ysars (in 1937) appeared the first in the world special

pariodic journal "Gquestions or neurosurgery" (responsible editor N,

N. Burdenko).

Entire presented contributed to the rapid progress of
neurosurgery, to the training of personnel of the neurosurgeons and,

in particular, to the development of the urgent questions of theory

and practice of the injury of nervous

spinal cord.

In 1938 A. Yu. Sozon-Reoweva in the experimental work on the
dogs showed the advantage of sarly radical primary processing to

laminectomy inclusively with the bullet wounds of spine.

In 1935 A. N. Bakulev recoaaended within the early periods

created neuro-surgical

Public Health) of the USSR,
and practical work in the
vere organized the first
Institutes of the Continuing
year is published the first

(edited by A. L. Polenova).

system, including spine and
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(Eirst 8 hours) the radical primary processing of the wound of spine
and spinal cord with subseguent stitching of wound tightly. #ithin
the later periods was recomaended the same processing, but without

stitching,

1in spite of completely convincing data in favor of sarly radical

surgical intervention witn tha bullet wounds of spine with the damage
of spinal cord, neverthelass and in later military collisions - in
Khasan lake (1938) and on Kaalkxnin-Gol river (1939) - was noted the
restrained attitudas of the individual surgeons towvard the surgical
treataeat of tha wounds of spine and spinal cord with the high
surgical activity in the rslaction to tha wounds of other regions of

body (M. N. Akhutin).

In the war wvith White Pinns (1939-1940), in connection with
sanitary-tactical special feacures/peculiarities of front (nearness
of Laningrad with its vide net/system of neuro-surgical
(i institutions), wounded into the spine were concentrated in
spacialized institutions wvhare them is exerted early radical

neuro-surgical by aid.

At the special conference in Leningrad 5/1V 1940, dedicated to

questions of the bullet wounds of spine and spinal cord, in the

raports of A. L. Polenov, L. Ya. Razdol'skiy, A. V. Bondaruchk and V.
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I. Loyko et al., wers reprasented the results of tha surgical
treatmeat of the wounds of spine and spinal cord. In all reports
uranimously was underscored the advisability of the surgical
treatment of these vcunds. It was thers established/installed, which
prognosis stands in direct coanection/communication with the periods
of surgical intervention and becomes more favorable, the earlier is
produced laminaectomy. This point of viav was supported both by other

Laningrad neuropathologists and neurosurgeons.

Howevar, individual surgaons continued to adhere to expectant
tactics in guestions of tae surgical treatazent of those wvounded the
spine and the spinal cord, depositing intervention before the

rafinement of naurologic diagnosis.

Page 21,

dithin tho time of war witnh tana White Pinns underwent review
also a question about the priamary processing of the wounds of spine
and spinal cord in the aray area. In the beginning of combat
operatiosns such wounds underveant primary surgical processing in the
therapautic institutions of army arsa. Prequently wounds cut
excessively widely, witbout taxing into account possible surgical

intervention on the spine subseyuently. Sometimes of wound after the

primary processing of soft tissues they sewed tightly, to what
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energetically retorted A. L. Polenov, P. A. Cyprian et al.

It is later, in accocrdance with the special instructions of the
sanitary control of Leningrad ailitary district, the surgeons in the
aray area wvere limited only to dress/lavatory of wounds (Ye. P.
Nikul*chenko, N. A. Dashkovs«iy, N¥. I. Fidel'man), evacuating such
wounded into th2 hospitals of GBP, vwhere after careful neurologic
investigation and their necassary X-ray analysis they subjectsd to

radical surgical interveantion.

As a result of the small experience, obtained in the war with
the White Pinns, was outlined distinct shift/shear in surgeons' views
in favor of larger activity in the treatment of the bullet wounds of

. spine and spinal cord and, on dN. N. Burdenko's statement, solidly
vere formed general/comacn/total installations in questions of the
organization of neuro-surgical aid by wounded. Neurosurgery engaged
its place in ths system of tae medical service of the Red Army. At

’S the same time wvere formed reprasentations also about the advisability

of approaching the neuro-surgical aid to wvounded.

Thus, at the beginning of the Great Patriotic War 1941-1945. The
military medical service of the Red Army arrived with the specific

experiment/experience in the treatment of the neuro-surgical wounded,

including wounded the spine and the spinal cord.
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Page 22.

Chapter II.

CLASSIFPICATION AND FREQUENCY UF BULLET WOUNDS OF THE SPINE AND SPINAL

CORD.

Candidate of medical sciences docaant D. G. Gol*dberg and
corrasponding member of tae Acaaeay of Medical Sciences of the USSR

Honored Scientist professor I. Ya. Razdol'skiy.

Tha classification of bullet wounds and damages of spine and
spinal cord must aid systemataization and reduction into the ordered
systenm of entire diversity of damsagjas, aspecially bullet vounds,
vhich are encounterad in the wartiae. This classification facilitates
the recognition of the separate aeans of wounds and damages
(diagnosis) and thereby it haips correct classification aad
evacuation of casualties from the designation/purpose, determination

of the rational methods of treatment and finally to correct account

and to study of such wounds and daaages.
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All combat wounds and damages of spine and spinal cord in
accordance with up to now the yeneral-surgical principles accepted
are divided into three groups: 1) pullet wounds, 2) puncture and cut

wounds, 3) the closed damayas.

The first tvo groups are characterized by the presence of wound,
which always threatens by tne dissemination of infection depthward to

spina and contents of spinal canai.

Within the time of tne Graatr pPatriotic War vwere encountered
almost 2xclusively bullet wounds. AS rare exclusions vere noted the

runcture and cut wounds, obtained in the hand-to-hand fighting.

This means of wounds was encountered so rarely, vwhich about thenm
is not mentioned not only in tae separate shapes, but also in the
monographs and special collecticns, which left during the Great
Patriotic War and after it, as it is not mentioned about them in the
majority of tha medical raports of fronts and armies. Neurologic
violations with the puncture aad cut wounds more frequently were
expressed in the Brown-Seguard syndrome. Such casualties in the

single cases only underwent surgical treatment.

The closed damages compossed only 0.20/0 of all battle damages of

spine. Prom classification and statistical data are given in the VII
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chapter (special unit), dedicated to the analysis of the closad
damages of spine. This relationship/ratio of the battle damages of
spine is explained by the saturation of combat operations/processes
woapons, what is the special faature/peculiarity of modern wars, in

particular, the Great Patriotic #War.

It suffices for the comparisca to cite data on tha Caucasion and

Danube army in the Russo-Turkisn war 1877-1878 ii;ble 1) e

From table 1 it is evident that in the Caucasion army of the
vound of spine by silent <eapon thaey achieved 3.0o0/0, and the closed
damages - 9.,40/0. This is completeiy understandable, because in the
previous wars the combat operations/processes more frequeatly reached
the hand-to-hand cnes of aiateriocks, in which the significant role

played silent weapon.
Page 23.

To the Great Patriotic War and in the beginning its attempts to
creat=2 the classification whican would raflect simultaneously the
wounds also of spine, and spinal cord, little satisfied neurosurgeons

and neuropathologists.

The construction of tae sinyla classification of the bullet

- '(".‘.,.. ‘w"
e e _M_‘ﬁw.&_w
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wvounds of spine and spinal cord runs into the seriss/number of
difficultiaes as a result of taa fact that the damages of spine and
spinal cord can be observed both separately and in different
combinations, ba2sides differenc severity. It is always necessary to
consider that the frequentiy straight/direct parallelisa between the
severity of the damage of spine ana the severity of the damage of

spinal cord there is not.

According to the conventional classification, all wounds of

spine are divided as fcllows:
A. On the level of tae equalization:
1. Wounds of neck division.
2. Wounds o5f thoracic division.
3. Wound of lumbar division.
4. Wounds of sacral division.

This diffarentiation is important in connection with the

characteristic clinical neuroloyic picture detected for each level of

the wound of spine,
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the same shell ranite and otnur tissues and organs/controls of neck,

chest,

3.

80079102 PAGE ’\‘f

According to fora/species of wounding weapon:

bullet.

Fragaentation (fragments of shells, min, aviation boab).
Further are distanguisned wounds:

Isolated/insulated.

Combined, or ccmktined, witn which siwmultan2o0usly with spine b

abdominal area, etc. !

Set of wound of spine, with vhich spine is wounded

simultaneously by several sanelis at different levels.

D.

1.

2.

By mechanism of wound:

Through.

Blind.
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3. Tangents.

In the given classification nas in mind the charactar/nature of

the wound of tha spinal column and contained spinal canal.
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Table 1. Pregquency of difrereat wounds and damages of spinal column

during the Russo-Turkish war 1877-1878 (in the absolute numerals).
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yanae o 12 476 314 19 ) 4 . 763

Keys (1). Therapeutic institutions of armies. (2). Wounds. (3). cold
Weapon. (4). bullet, (S). by fragments of large/coarse shells. (6).
Contusions from bullet shells. (7). Injuries and other reasons. (8).
In all. (9). All tharareutic instaitutions cf Caucasion army. (10).

Mobile/motile division field hospicals of Danube aramy.

Page 24.

It is virtually especially important to explain the character/nature
of the wound 2f£ the contained spinal canal, since the saverity of
vound, the methods of treataent aad prognosis in the absolute

ma jority of the cases depend not so much on the damage of spine, as
from the damage of the contained spinal canal. As is evident it will
be further, the experiment/experience of the Great Patriotic War

shoved that between the character/nature of the wound of spine and

the seovarity of the damage of the contained spinal canal are known
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regular relationships/ratios.

B, By character/nature of wound of spine and spinal canal they

distinguish:
1. Penetrating wounds.
2. Nonpenetrating wcunds.

3. Bullet damages of contained spinal canal without damage of

spine, or paravertebral wounds.

To the Gr2at Patriotic wWa: the wounds of spine did not subdivide

into those penetrating and nonpenetrating ones.

Altbhough V. L. Pokotilo as early as 1913 gave the sharp

definition of the penetrating wcund of spine as the wound, vhich
penetrates into the spinal canai, i.e., the escorted/tracked by the
! damage of wvalls spinal canal, unfortunately, this characteristic of

the penetrating wound was forgjotten.

f‘ : Only in 1941 on the instruction of main sanitary adainistration
of the Red Army, in tae raports and the account were

connectad these designations, although the concrete decoding of the

—— e ——

f — s
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contant of thess concepts it was not given.

Th2 accapted, on N. N, Paetrov'!s proposition, interpretation of
the penstrating wound ¢f skxull as the wound, which is
ascorted/tracked by the damage of solid cerebral shell, for the
wounds 95f spine proved to be unacceptable, since the damage of the
solid carebral shell of spinal cord, with rare exception, can be
established/installed caly during the operation/process or even oOn
the autopsy. To soluticn of tnis question freguently cannot aid X-ray
analysis, since solid cersbral snell even in the presence of foreign
body in the spinal canal caa prove to be safe and, on the contrary, .
can prove to be that damayged pny tane wounding shell or fine bone

fragments, which yield either clinical or to roentgenclogical

determination.

The experiment/experience cf the Great Patriotic War showved that

the point of viaw of V. L. Pokotilo and is at present singularly

corr2ct and is confirmed by tae axperiment/experience of latter/last

years.

The given below classification, constructed on the basis of

clinico-rentgenocanatcaical investigations by N. S. Kosinskaya, was

applied in the series/numoer of fronts (Leningrad, Volkhov, Karelian,

northern), and it is later in the number of the therapeutic




DOC = 80079102 PAGE }q

institutions of the 1st Uxrainian, 2nd Belorussian and other fronts

and, as showed axperiments/experieance, it conmpletely itself justified.

According to the investigatioas by N. S. Kosinskaya, all gun
wounds of spine with respsct to the direction of wound canal vith
respect to the spine and to spinal canal are divided into five types

(Fig. ).

With I type of wounds wouad canal crosses/intersects spinal
canal, i.e., the wounding shell passes through the spinal canal (Pig.

1, Il

With the II type of wounds wound canal is finished in the spinal
canal, i.e., the wounding sheii is detained in the spinal canal (Fig.

1, II).

With the III type wcund canal destroys (it reveals) the walls of
spinal canal, but does nct penetrate depthward canal (FPig. 1 III).
More frequent with this type of wounds there are damaged the small

arcs of vertebrae.

With IV type wounds wound canal is passed out of the spinal

capnal, moreover are damaged only tnose divisions of spine, which do

not accept participaticn in tne rformation of the walls of spinal
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canal (Pig. 1, 1V).

Page 25.

With this type of wounds usually are damaged the bodies of vertebrae,
avned or cross extansions witn tne retention/preservation/maintaining
of small arcs or, it is rare, ¥wita their sulcate vound, without the

autopsy of spinal canal.

dith the V type wound canal is passed out of the spine (Pig. 1,

V), in this case are wcunded near-spinal tissues, and spinal cord,

its shalls, vessels and rootlets damages by transmission shock, as a
result of the damage of edyes/fins, bones of pelvis, nerve
webes/plexi or as a result of the jolt of spine by the wounding shell

of large force, which rasses naar from the spine.

Reccgnizing together with V. L. Pokotilo the wounds, which are
escorted/tracked by the autopsy of the wvalls of spinal canal, by the
penetrating wounds of spine, to them should be related the first
three types of the wounds of N. S. Kosinskaya's scheme - perforating,

blind and tangantial wcunds of spinal canal.

Tha nonpensatrating wounds of spine include IV type wounds, to

the paravertebral ones - V type wounds.
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This <reatment of the penetrating wound of spine finds its basis

in the following:

1. As not2d above, with clinical (including X-ray analysis)
m2thods of study it is nct possiple to establish/install the presence
of the damage of the internal leaflet of solid cerebral shell.
Exclusion present only relatively rare cases of wounds, which are
escorted/tracked by external ligquorrhea or during the detection of

the large/coarse foreign body, which fills entire spinal canal.

2. During damage of bone walls of spinal canal, as a rule, are
wounded external leaflet of solid cerebral shell, lining/covering
spinal canal its from witnin and considared by some anatonists as

endosteun,

3. During damage or walls (autopsy) of spinal canal are created
favorable conditions fcr infection of shells and spinal cord. The

danger in the infection even more is raised during the violation of

the integrity of the internal leaflet of solid cerebral shell.
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Fig. 1. Diagraasatic represeacacion of the types of wound canals with

the bullet wounds of srine and sgimal cord.

Page 26.

Tha given c-linical-surgyical aad roentgenological characteristic
of wounds made it possipla to put 1nto the ordered system entire
diversity of the wounds orf spiae, and taking into account the
neurologic violations, which are opserved with them (about which see
telcw), to construct the classitication, which reflects the
character /nature of the damage of spine and the degree of the
violation of the conductivity of spinal cord or rootlets of horse

tail, i.2., making it possiole te judge the sevarity of wounds and
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the resultant necessary seasures.
Is given below the sibngle neuro-surgical classification of the
bullet wounds of spine and spiaal cord, based on the data of a
clinico-surgical x-ray and neuroloyic examination of casualty.
Classification of the buliet wounds of spine and spinal cord.

A. Penetrating wounds of spine.

1. Perforating penetratiny wounds of spine (I type according to

N. S. Kosinskaya):

a) with full/total/complate violation of conductivity of spinal

} cord or rootlats of horse tail:

b) with partial violation of conductivity of spinal cord or

4 rootlats of horse tail;
c) wvwithout neurologic violations.

2. Blind penetrating wounds of spine (II type according to N. S.

Kosinskaya):




pDoC = 80079102 PAGE 3#

a) with full/total/complete viclation of conductivity of spinal

cord or rootlets of horse taii;

b) with partial viclation of conductivity of spinal cord or

: rootlets of horse tail;
c) without neurologic violations.

L 3. Tangential penetrating wounds of spine (III type according to

Y. S. Kosinskaya):

T e

a) with full/total,/complete violation of conductivity of spinal

cord or rootlets of horse tail;

b) with partial violation of conductivity of spinal cord or

rootlets of horse tail;

c) without neurological viclations.

B. Nonpenetrating wcunds of spine (IV type according to N. S.

\ Kosinskaya).

1. Perforating nongenmnetrating vwounds:
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a) with full/total/complete violation of conductivity of spinal

cord or rootlets of horse tail;

b) with partial violation of conductivity of spinal cord or

rootlats of horse tail;
c) without neurologic violations.
2, Blind nonpenetratinyg wounds:

a) with full/tota’'/complete violation of conductivity of spinal

cord or rootlets of horse taii;

b) with partial disruption of conductivity of spinal cord or

rootlets of horse tail;
¢c) without neurological viclations.
3. Tangential nonpenstrating wounds:

a) with full/totals/coaplete violation of conductivity of spinal

cord or rootlets of horse tail;

b) with partial viclation of conductivity of spinal cord or
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rootlets of horse tail;

c) without neurolcgic violations.

Page 27.

C. Paravertebral wounas! (V type according to N. S. Kosinskaya):

a) with full/total/complete violation of conductivity of spinal

cord or rootlets of horse tail;

b) with partial violation of conductivity of spinal cord or

rootlets of horse tail.

Graphically this :lassification is shown in Fig. 2.

POOTNOTE 1!, Without dapendiny on presence or absence of bone damages

(in the edges/fins, bones of palvis, etc.), paravertebral wounds

vithout the neurologic violations not relate to neuro-surgical wounds

and in the presant section of "worx" are not examined. ENDFOOTNOTE.

Graphically this classification is shown in Pig. 2.

Differentiation of wounds according to the type of the wounding
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veapon, on the level of the wound of spine, on presence or absence of
the associated wounds cf otner crgans/controls is carried out beyond
the frames/scopes of classification and finds direct reflection in

the Jiagnosis of wound.

At the beginning of the yreat Patriotic War of neurologic
classification, which would cover all clinical forms of the bullet
wounds cf spinal cord and its rootlets, there d4id not exist. The most
cosplete classificaticn belonyged to M. S. Skoblo (1936), but it,
apparently was unkpown to the wide circles of the neuropathologists,
sinc2 the overvhelming majority of the neuropathologists it did not
put to use. Even in the specialized neuro-surgical hospitals
diagnosis was placed in most coamon format: "the bullet damage of
spinal cord" with the partial or full/total/complete violation of
conductivity, the "damage of horse tail"™. In the course of war grew
the urgont necsssity for the refinement of the character/nature of
the damage of spinal ccrd and its rootlets. In connection with this a
nuaber of the authors proposed new classifications. However, in thea
the divarsity of the clinical foras of the damages/defeats of brain

did not find its full/tctal/coaplate reprasentation.
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Pig. 2. Bullet wounds cf spine aad spinal cord.

Kay: (1) . Bullet wounds of spine and spinal cord. (2). Penetrating.
{(3) . Nonpenetrating. (4). Paravertebral. (5). Through. (6). Blind.
(7). Tangents. (8). a) wiath fulli/total/coaplete violation of
conductivity of spinal cord. (9). o) with partial violation of
conductivity of spinal ccra. (i1V). a) with full/total/complete
violation of conductivity of spinal cord. (11). b) with partial
violation of conductivity of spigal cord. (12). c) witaout neurologic

violations.

Page 28.
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Z. 1. Geymanovich's classification characterizes in essence not
the clinical forms of the damages/defeats of brain, but the mechanisa
of his damage, In accordance vwita this it secretes two basic types of
the damages/defeats of the oprain: 4) its contact trauma and b)

transmissicn trauma with their further subdivision.

The classification, proposed by G. P. Kornyanskiy, can satisfy
surgeon, but not neuropatacloyist; the neurologic nanifestations of
damage/d2afeat are determined in it too generally: the "damage/defeat
of spinal cord or its rcctiats®, tne "damage/defeat of spinal cord

with th2 mechanical viclation orf its substance" and the like.

Ge D. Aronovich's classification expects the sxpanded/scanned
characteristic only of spinal-root violations, besides mainly with

the nonpenetrating vounds ©of sSpine.

In ¥. S. Chetvarikov*s classification, on one hand, there is no
jolt and contusion of the spinal ccrd, and on the other hand - with
it is connacted suppurative @maningitis, which is not the basic fora

of tha bullet damage/defeat of brain, but its complication.

On the basis of the account of Soviet neuropathologists'
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experiance in the Great Patriotic sdar as the neurologic
classification, which most coaplately reflects the diversity of the
clinical forms of bullet damages of spinal cord, it is possible to
recognize the following?l:

Jolt of spinal cord.
POOTNQTE 1. Symptomatology and diaygrosis of the below-indicated foras
of danages/defeats are given in tae IV and V chapter of this section.
ENDFOOTNOTE,

Contusion, crushing of spinal cord (or horse tail).

dound of spinal ccrd (or morsae tail).

Hematomyelia.

Hematoma is epidural.

Sub-arachnoidal heacrrhage.

Traumatic radiculitis.

All these clinical foras, witn exception of the first and the
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latter, can be escorted/tracked by the compression of spinal cord and

horse tail.

Th2 observed complications of the bullet damages of spinal cord

and its shells can be subdivided into the following basic foras:
general/conmmon/total suppurative spinal meningitis.
Restricted spinal suppurative meningitis.
Suppurative memingomyelitis.
Sharp/acute suppurative spinal pachymeningitis.
Abscess epidural, supdural, intra-medullary.
Chronic spinal pacaymeningitis.
Arachnoiditis of spinal cord.
Recognition of the majority of tha2 mentioned clinical forms is

possible only on the basis of the careful neurclogic and

clinico-surgical investigation, supplemented by data of X-ray

analysis, and in the case of laminectomy, by data discoverad on the
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operation/process. War experience showed that this was possibly only
in the specializad neurc-~surgyical agencies., In the general-surgical

hospitals, but mora in tha foremost stages of evacuation the correct
recognition 5f many of these ciinical forms is not always possible.

Therefore primary task of tnese institutions must be the recognition
of the presence of the aamages/deieat of spinal cord and the

establishment of the severity of tane violation of its function.
Page 29,

The recognition of tne ssverity of the violation of the fuanction
of spinal cord is dzcisive for the clinical estimation of wound, its
prognosis and treatment. It 1s available not only to naurosurgeons
and neuropathologists, but also to surgeons. Virtually completely it
sufficas to establish/ianstall the presence of the partial or
full/total/complete viclation of the conductivity of spinal cord.
Therefore the given above peuro-surgical classification is
constructad taking intoc account in essence only these tvo forams of
naurolojic characteristic. In tne specialized neuro-surgical agencies

it is nacessary to indicate also clinical fora.

Thus, for the specialized hospital of aramy or front line area
basic problem it is: 1) to establish/install the severity of the

damage of spinal cord or horse tail, 2) to recognize the

A S

My~ Tt
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character/nature of damage, 3) to come to light/detect/expose
presence or absance of compression, 4) to determine basic the
clinical forms of the dasage/dereat of spinal cord even 5) to
recognize the sarly forms of complications. During the radical
parfacting of wound, including 1a the case of necessity laminectony,
clinical diagnosis must te refined on the basis of data revealed with

surgical intervention.
Prequency of wounds (general/common/total statistical data).

In the mii XIX century N. I. Pirogov deterained the frequency of
the wounds of back canali and spinal coluamn" into 3.0-4.00/0 to a
total number of wounds. But by official data of the sanitary service
of German army in the first world war 1914-1918, the wound into the
spina coaposed 0.530,0, including with the damage of spinal cord -
0. 3o/0 [Franz ], the subject of American sanitary service, with
respect 0.2 and 0.120/¢, and according to the data of Prench sanitary

service, 1.7 and 0.170/c.

Individual Russian surgeons comanunicated about 1.0-2,00/0 (V. I.
Dobratvorskiy, N. N. Samarain) and 1.950/0 (N. S. Mokin, according to
the data of Aray of Southwestern Pront). Almost analogous percentage

gave M. N. Akhutin based on materials of combat in Khasan lake

{1938) , namely 1.5,
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dithin the time of war with daite Pinns (1939-1940) P. A,
Cyprian detsrmined the fraguency of ths bullet wounds of spine and
spinal cord ints 1.50/0. Based cn materials of the developaent of the
histories of disease/sickness/illness/malady, which relate to
diffarent fronts and larga-scale combat operations/processes, and
also to the front sectcrs witn tane re2lative calm betveen the large
combat operations/processes, tae rrequency of the bullet wounds of
spine and spinal cord within taoe time of the Great Patriotic #ar
oscillated in limits of (Q.3-1.50,/0, depending on the character/nature

of combat operations/processes (S. S. Girgolav),

One should be specified taat in entire subsequent preseatation
to avoid excessive repetition the statistical evidence, obtained
based on materials of the developaent of the histories of the
diseas2/sickness/illness/maiady of the medical museum of the Ministry
of the armed forces of the USSR, will be brought, with rare
exception, without the indicaticas of the source of obtaining these
numerals, In all cases of the use of statistical evidence from other
sources, somehow: the materials of the protocols of autoﬁgies,
diffarent reports, materials of the personal observations of the
indivilual authors, etc., the source of the obtained information will

be specified particularly.




/

DoC = 80079102 PAGE ‘%‘s

According to the type of the wounding weapon., Although in the
first world war the saturation by artillery and mortar fire was
sufficiently gr=at, neverthelass, according to the data of authors'
majority, bullet wounds predominated above the fragmentation ones.
Thus, according to V. I. Dobrotvorskiy's data, the bullet wounds of

spine were encountered alamocst into 2/3 cases.

In the Great Patriotic dar noticeably predominatad the wounds

fragmentation.

Page 30.

Of all battle damages of spine om the bullet wounds fall 42,S5o0/0, to
the fragmentation omes - 57.30/0 and to the closed damages - 0.20/0.
These numerals variad in the considerable limits at different
authors, depending on workiang conditions for their. Thus, K. G.
Terian (GBA, 1943) could note the fragmnentatiocn wounds of spine into
53.00/0 and bullet ones - into 47.00/0 of cases, N. 1. Grashchenkov
observed in 1942 (defensive actions) fragmentation wounds into
68.80/0, bullet ~ into 22.50/0, the closed damages of spine - into

8., 7To/0, and in 1943 (offensiva ccombat) respectively -

50, 0-41.1-8.,90/0, Based on matsrials of GBF (1945), among the bullat
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wounds of spin® on the rragmentataon wounds fall 55.00/0, and to the

bullet ones - 45.00/0.

The relationship/ratio of bullet and fragmentation wounds
depends to a considerable degree on the character/naturas of combat
operations/procasses. So, under coaditions of active defense in plain
predominated fragmentatican wounds, while with the onset, especially
in its initial phase, nocticeanly was incrsased a nusber of bullet
vounds. Under conditions for tne large offensive operations,
connected with the penetration of front and the pursuit of enemy,

ajain began to predomirate frajameatation wounds, although it is

insignificant. According to tne character/nature of wound among the
fragmentation ones predcasinated bnlind, and among the bullet ones -
perforating wounds, wvhich is aexplained by the kinetic and ballistic

special feaatures/peculiarities ¢f the wvounding shells.

Th2 power of contemporary gun and machine-gqun bullet with its
streamlined shape is s@ great, that only the wounds at the distant
distance, on the takeoff orf oullat or rebounding wounds can remain
blind, when bullet, after meeting bone or even with the elastic soft
tissuas, stops hefore thean. Iaverse relations are characteristic for
the frajmentation wounds., Based on materials of GBFP, among the blind
wou'ids of spine on the bullet wounds fall 28.30/0, and to the

fragmaentation ones - 71.,70,0. Siailar data gives, based on materials
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of other fronts, 8. P. Pocstolov, A. S. Orlovskiy et al.

The wounding shell to a consiaerable extent determined mechanisa

—
and character/nature of tne wound of spine and spinal cord (fable 2).

Prom table 2 it is evident taat among the bullet penetrating
vounds through were encountered almost 2 times more frequently than
among the fragmentaticn cnes, and blind, on the contrary, vere

obhservad 2 1/2 times more frejuently among the fragmentation ones,

#ith thes bullet wcunds wound canal passed priaarily to the
frontal plane {sboku or ¢n the side and froa behind), while with the
fragamertation ones - in tae sagittal plane (from behind or from

behind and on the side).

The wounds of spine in tae sagittal plane, with the directiomn of
wound canal from the front backs/ago, in the hospital net/systeama were
encountered relatively rarely, since the majority of such casualties

perished on the field ¢i pattla as a result of the heavy coambined

vound of the organs/controls ¢f thoracic or abdcminal area.
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Fable 2. Character/nature of the wounds of spine depending on the

fora/species of the wounding shnell.

(! ) %(a)llpmmumuuule patcnmA () i nalp;':a o : Ya(pi(?ep
Henpo- | 4.5 R
Panmnn cuapns | (3) 1 (H T 1 OB e TEopaan  puiieuun
\cuuo.muc t cleume | Hwe ! panenun | olua ( wen
i ! |
: s | |
Auyw . L L1640 0 6,5 | 18,5 | 55,9 | 1,0 1,7
(BYkoaok. . . . . . ... R N Lot 1,2
1 i

i |

K2y: (1. Wounding shell. (2). Penetrating wounds, (3). through. (4).
blind. (5). tangents. {o0). Nonpenetrating wounds. (7). Paravertebral
wounds. (8). Character/nature of wound not explained. (9). Bullet.

(10)., Fragment.

Page 31,

The sevarity of the damags of tae contained spinal canal affects also
the siza/dimension of fragment, which is evident during the
comparison of the severity of the damage of spinal cord with the
wounds by the fragmants cf artiilery shells and by the fragaents of

sines (Téble 3.

From table 3 it is evident tnat the heavy damages of spinal cord
relatively aore frequently were encountered with the wounds by the

fragments of artillery shells and aircraft bombs, than with

multi-fragment wounds,
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Localization of foreign bodies with the blind-end wounds is
given in Table 4,
From‘{;ble 4 it is evident that:

1) foreign bodies were encountered in 57.60/0 all of those

operated;

2) relative to frequently were encountered foreign bodies in the
bodies of vertabra=s, especialiy in lumbar division (6.20/0), in

spinal canal ({8.30/0) and even in intervertebral foramen (1.50/0) ;

3) most frequently (3.190/0) foreign bodies drove cut from the
caravertebral divisions wasn wouandang shell, after consuming wounding

shell, after consuming its living Seeley's its in soft tissue,

usually near the place cf the bpreak of spine.
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Table 3. severity of the damages of spinal cord vwith the wounds by
different fragments (in tne percentages to the result according to

each form/species of shells).

L (R) | oereasa
( I) Hewr caor e imnd sapos ( 3 b}

s

| —
apiuarun. (5‘_) -
ity Cita e Lol BRI

(U)ll. ColCLY oD KX DA DYIne NI 1A cropatipe-

( ) NOZEIR e Ba Bienny . . . S .7 PN} s
e HApNICe  HpuBOANNMOCTH  cuinore |
) ol . . . .o 23,6 30.,Y 30,0
( % o tinoe nan ot ahoke IMoc it cnitior o |
MoLTd o L 37.7 30,2 48,0
(q)”Tul’u_ R TTNT 100,09 00,0

Key: (1). Neurologic syndrome. (2). Pragaents. (3). ain. (4).
artillery shells. (5). aircraft bpombs., (6). Without neurologic
violations or transitory violataicns. (7). Pull/total/complete
violation of conductivity of spinal cord. (8). Partial violation of

conductivity of spinal ccrd. (9). Altogether.

“— - N
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Table 4. Localization foreign podies with the bullet wounds of spine
cn the level of wound in operational casualties (in the percentages

to all those operatzd).

(/ ) {’_lé! ! Y puitcirn 1|.Il|(llll—l.l _ (LQ)
Jhoaoanug niopo s red (3)”“\“““ : Fpy uon "ul,s“.”“.m“n fleero
e ' orac ) orael |
’ ]
('7)1'. DGRRAX N OTPOCTRBX L. 4.3 ! 2.4 4.0 1.0
(P10 wenaosmmoniuy ofgepeinny . . [ | 11 1.3 1.5
AN e BoHED . . . . . L 5,1 : 506 6,2 ! 5,7
(HQN: wo oo oy KanLie: | '
Py serpanvpaanoe L 0L . RNY] ! 4.5 50 ' N
( yZ exiaapainie Lo C N 6.2 3.3 au
L P L R [ S IS 30,0 0 310
75 pveas opauns L L L o 604 ‘ RO 6,0 H,7
('15“1“..[»0.“”.1\- NEIRTEISS (i FUVITE RTT R BRI ; 43,6 : 41,3 Y
i ! '
L IUTINY] 1y, o ’ 1o, 1u0,0

(Qdiiroro. ..
| .
Kay: (1). Localization cf foreigm podiss. (2). Leval of wounds. (3).
neck division. (4). thoracic division. (5). lumbar division. (6). In
all. (7). In small arcs and extemnsions. (8). In intervertebral
foramens. (9). In body of vertebra. (10). In spinal canal. {(11). it
is extradural. (12). it is supdural. (13). It is paravertebral. (14).

In other organs/controls. (15). Foreign bodies wers absent., (16).

Altogether.

Page 32.

Tha frequ=ucy of the wounds ot spine at its different levels in

the Great Patriotic War is represented in Pig. 3.
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The prepondarance of tne wounds of the thoracic division of

svin2 can be explaired oy i1ts larger extent.

In proportion to the advance of casualties from the front into

the rear changed the relationsnaip/ratio of a number of casualties,

T who obtained the wounds c¢f one or the other divisions of spine. This
vas conditioned on the fact taat with the wounds of different
divisions of spine the lethalicy at the front and in the rear vas
diffarant. On the field of battle and in the nearest stages of
evacuation perished the ralatively larger percentage of casualties
with the damage of the neck division of spine, while in the amore
distant stages - with the wounds of thoracic, and then lumbar-sacral
division. This lawv distinctly ccmas forvard in the examination of
those relating it comes forvard in the examination of the relating to
diffarent stagas of evacuation statistical data individual authors

f{%ble 5).

According to the character/nature of wound within the time of
the Great Patriotic War nonpenetrating and paravertebral wounds were

observed into 43.80/0, the penetrating wounds into 56.20/0.

Among tha wounds ¢f different divisions of spine the penetrating

and nonpenetrating wounds are distributed as follows (Fig. u). |
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Thus, among the vwcunds of necx and lumbar-sacral division of
spine undar hospital ccnditions predominated nonpenetrating; on the
contrary, among tha wounds of thoracic division sharply (2 times)

predominated the penetrating wounds.

R AT L T ) O o R -
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Fig. 3. Prequency of the wounds of different divisions of spine.

Kay: (1). Neck, (2). Thoracic. (3). Lumbar. (4). Sacral. (5).

Multiple wounds.
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Pig. 4. Distribution of the penetrating and nonpeaetrating wounds in

the dependence on the leva. of the damage of spine.

Kays (1). Neck division. (2). Thoracic division. (3). Lumbar-sacral
division. (4). Multiple wounds. (5). Penetrating. (6).

Nonpanetrating.

Page 33.

The preponderance of nonpenetrating wounds among those wounded
the neck division of spine can be uxplained by the fact that the
obtained heavy penetrating wounds of the neck divisior of spine more

frequently perished on the rfield of battle.

For the penetrating and nonpenetrating wounds of spine

neurologic violations are separately distributed as follows (Pig. 5).
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Tabla S.
in different stages of evacuation

different authors).

Distribution of the wounds of spine according to the levels

(according to the observations of

! f one TR -
() () YR D apene
sSTop todtan mabawac- |
Antog Wit A (5-) nuncluc;ga-,
urchiruf rpyxued ' HO-:pecT-
' ! Lot
e — T . ’ I )
(7,\ . bBaryaen . 48’ dponrosolr o 36,5 0 51,3 32,2
‘ panion ' : !
(9)_‘[‘ [. loawadepr R dl‘u Ke Ioi8.T 38,5 1 42,3
(v U Topnan . LlgdA pae sicknis | ! i
(VP paiion LS 58,0 ] 7.5
{IS)E . Panouopr . ayoukui TR | 10,6 09,1, 60 3
Ray: (1). Author. (2). Stage of observation. {3). Level of wound of

spine (in percentages). (4). neck,

(7). A. N, Bakulev. (8).

The same. (11). K. G. Teraan. (12).

(14) . Deep rear.

Front line area,

(5). thoracic. (6). lumbar-sacral.

(9). D. G. Goldberg. (10).

Aray area. (13). B. I. Rapoporte.
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il Cuu{:;;au Q0PIMEHHA KOHCKOrO IBOCTA

J
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«J 6€3 HEBPOAOTHUECKAL HAPYWEHHA MAM CROpONpeIDARWNHE
HAPYWCHHE

Fig. S. Neuroloagic violations in the dependence on the

character/nature of wound.

Kay: (1). nonpenetrating wounds and paravertebral wounds. (2).
Panetrating wounds. (3). Syndrome of full/total/complete violation of
conductivity of spinal cord. (4). Syndrome of partial violation of
conductivity of spinmal ccrde. (5). Syndrome of damage/defeat of horse

tail. (6). Without neurologic viclations or tranmsitory violations.
Page 34,
Laws governing the relationships/ratios of neurologic violations

and charactar/nature of tne wound are completely obvious. Por this it

suffices to compare the frequency of the cases without neurological

violations and the cases with the syndrome of the full/total/complete

violation of the conductivity of sginal cord among the penatrating
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and nonpenetrating vounds of spine.

Ona should consider that on tha severity of nmeurological
violations as according to tha character/nature of wound, the
relationship/ratio of freguency cf different vwounds varied greatly
da2pending on th2 stages of evacuation. Most heavily casualties
frequently perished in the roremost stages of evacuation, most easily
vounded the spine, especially without the neurologic violations, they
w2re scattered on general-surgyery aospitals or even were headed in

GLR.

As illustration can serve the analysis of the observations of

the neuro-surgical hosgitai of Leningrad front.

According to the same data, tne frequency of neurologic
violations in the depandence on tane character/nature of wound was

distributed as followus Ti;bla 6) .«

The extremely low percentage of wiounds without the neurologic
violations is explained not oanly by the concentration of the nost

haavily casualties in the specialized hospitals of GBPF, but also by

an iasprovement in the diagnosis.
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The distribution of wounds according to the severity of neurologic

violations.,
ﬂpguei}r
cpeln
(/) Hespoaornueciie cunapovn u[::ex
| panerun
53‘Cnunpo.\| HOAHOTY HAPYIWEHHH TPOBOTUMOCTI CHITHKHOTO MN3Ta ! 27.0
) Cunapoy wacrnunoro napymenun  (1poponsMocTi CNENNOTO |
MOSTQ . . .. e e Ce 28,8
(5,Cu HAPOM 10N HAPYIUEUHH NDOBOIIMOCTH KOHCKOTO XBOCTA |
¢ KUNTY3Jell KOHYCQ CINTHNOTO Moara . . . . . . . . . . ; 5.5
(Lp)Curapos™ wacTnunoro HapyDennA NPODOIUMOCTH KoHckoro |
(~) D : 23,8
) Tpassavivecrkit paanRyvant . . o L. L0 L ‘l 3,2
( @) Bea wenposornuecknx papywenuii . . ..o L ; 1,7
i
(rora i 1000

Key: (1). Neurological syndromes. (2). Percent among all wounds. (3).
Syndrome of full/total/ccaplete violation of conductivity of spinal
cord., (4). Syndrome of partial viclation of conductivity of spinal
cord. (5). Syndrom2 of full/total/complete violation of conductivity
of horse tail with contusion of cone of spinal cord. (Sy.~Symiromeof
full/toesalicoapleta—riciation oi-oonductivity of horse-tail—wvith
contusion -con> of spinmi~Gosd. (6). Syndrome of partial violation of

conductivity of horse tail. (7). Traumatic radiculitis. (8). Without

neurslogic violations.
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Table 6. Neurologic viclations in the dependence on the

character/nature of wound (1n the percentages).

’ (; 2! Panennn
(’) Hesponornueckue napymenun ‘ ! HPOHAKAW-

~Tmenponn-
hamiNe urge

.

!
} Citnapos nosiHOro HApVIUEHWA SPOBOIIMOCTH COHNHOTL MOXIA | 1.8 | 33,6

W)CuuavoM HaCTHYLULO  BAPYWEeWn# HPUBORNNMUCTY  CHHHHOTO | i
MOBLR . . e e e e e e e e e e e ! 51,0 ] 33,1

1 COHEK ; [ oaq’s b5
CluApoM NOPAIKEHMA KOHCKOTO XBOCTA . . . . . . . . . . . oSy 2.1
() TpapuaTuec kil paANKYAHT . . . o Lo L. L. | 8.0 | 1.0
(Q)Rea HeBPOAOTHYCUKIX xlap)mexillﬁ .......... | 4,7 | 0.2
{1oW1ora f 100,0 { 160.0
|

Kev: (7). Yeurological violations. (2). wounds. (3). nonpenetrating,
(4) . penetrating. (5) Syndrome of full/total/complete violation of
conductivity of spinal cord. (6). Syndrome of partial disruption of

conductivity of spinal cord. (7). Syndrome of damage/defeat of horse
tail., (8) « Traumatic radiculitis. (9). Without neurologic violations.

(10). Altogether,

Page 35.

Prom Fable 6 it is evideat taat with the penetrating wounds the
syndrom2 of the full/total/complete violation of the conductivity of
spinal cord was encountered in GBF almost 3 times more frequently
than vith the nonpenetratiny wounds. Radicular syndrome with the

nonpenetrating wounds was noted 5 times more frequently than with

those penetrating,
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The wounds of spinal column without the noticeable neurologic

violations with the penetratiny wounds were encountered rarely.

The relationship/ratio of tha character/nature of neurologic
violations and character/nature of wounds can be seen from the
analysis of the isolated/insulated wounds based on materials of the
development of the histories of disease/sickness/illness/malady,

} given in Table 7.

Table 7 shows reguiar reduction in the severity of tha damage of
spinal cord, whereas beginning rrom through penetrating wounds and
finishing with nonpenetration guantity of wounds of spine without the

exprassad neurologic violations and with the transitory violationms,

on the contrary, progressively it Jgrovs/rises, achieving 70.70/0 vwith ﬁ

the nonpenetrating wounds.

: Among the wvwounds of spine were noted by 29.30/0 of those '

isolated/insulated, 70.30/0 of coabined (combined) and by 0.4o0/0
mu ltiple vounds. The frcqguency of the combined wounds is somevhat .

overstated due to the combination of the wounds of the soft tissues

of body and extremities.
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In more detail the character/nature of differant combinations in
the group of th2 combined wounds is examined below in the special
unit (Bhapter III). Here one should be specified that as the most
serious combined wounds, vaica coaplicated treataent and which made
prognosis worse, should be recoynized the penetrating wounds of neck
vith the damage of vessels, esophajus and other organs/controls,
vhich achieved by 3.40/0 with the wounds of the neck division of
spina, and also the peretrating wounds of the chest, which ware
ancountered into 32.20/c with the wounds of the thoracic divisjion of
spine, and the abdominal area, noted into 6.90/0 with tha wounds of a
lumbar-sacral division of spine. Such casualtiss required the complex
observation of the neurosurjeon and other specialists (surgeon,

otiatrist, etc.) «

On the basis of the givan data about the character/nature of the
vounds of spine and neurciogic violations with them it is possible to

judge the severity of tne wounds orf spine and spinal cord, that were

being observed during tne sreat Patriotic W#ar.
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Tabla 7. Relationship/ratio of meurological violations and

character/nature of wounds (in tne percentages).

=y - ]
| Lennen | (3) Cunagomsd
rerocwe PHY T 8 T (i) |
(,) Peniy wa- neance r-mrtu-u'ue . (u) ("’
NdpPariep puadliCHIE B RESE O POr e ne [ytwensth  Hap: - MUy e- oy e
d s raenan MM CRO} O MBE Nl os JIe Dy o aenne Boera
" NPCANLCIM- BEANMOCTH B s C1it KOl hiT O
Lite je- jL‘IlHIINlll'U cUpHNOro XL 1d ‘
Py et MuIry Mosry
e | — | |
: ;
(g’t'huu.mmu HpelbhaRUNe  paterinl no-
thotud B IKa . . L. 20 6,6 ¢ 2Nt 13,0 100, 0
(9)('.!”\1,.0 DO PaBeHUH  1Tuduo- :
NONHUKD . | oL i (U 43,4 2000 25,6 10U, 0
() OWiacareanme HpOHUKIKOIHE  panenyun
NOALOHONMHIKAY . L L L ) 12,9 228 U BRI W] 100,0
(I ”llcu}\mlHh;uvu“\x‘ pateis poduuiioy-
HITK] . L . . L It S0 2005 Ak 1000
(I&) Napaneptedpa i ime pancund . . . ; 0,7 17,4 65,2 1 16,7 00,0
|

Key: (1). Character/nature ot wound and neurologic violations. (2).
4ithout neurologic violations or transitory violations. (3).
Syndromes. (4). full/tctal/coapliete violation of conductivity of
spinal cord. (5). partial violation of conductivity of spinal cord.
(6) . damage of horse tail. (7). Im all. (8). Perforating penetrating
wounds of spine. (9). Blind-end penetrating wounds of spinal column.
(10). Tangential penetratiny wounds of spine. (11). nonpenetrating

vounds 5f spine. (12). Paravertebral wounds.

Page 136.

This is evident from the data of tne frequency of penetrating vounds

(56.20/2) and wounds with tne syndrome of the full/total/complete

e T e p—
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violation of tha conductivity or spinal cord (30.70,0), and togethar
with th2 syndrome of the incomplecte violation of the conductivity of
spinal cord the frequency of these heavy vwounds is increased to

58. 40 /0.

Tha wounds of spire and spinas cord in the coasiderable a
quantity of cases were purdened by different traumatic,

tropho-paralytic and intectious coaplications.

For a nevertheless consideraole number of these casualties it
was possible to preserve lire, and with the moderate/mild damages of
spinal cord - and the health, necausa of the timely surgical
m2asur2s, the physiotherapy anu the trezatment by sulfanilamides which
in the past Great Patriotac War extensively were used in all stages
of evacuation both with the preventive ones and for the therapeutic
targets (sulfanilamides obtained 76.20/0 all of those wounded the

spine).

Besides tha primary surgical perfecting of tha wound of soft
tissuaes, 21.90/0 all of taose wcocunded the spine underwent laminectomy
- this level surgical activity acnieved not in one of the previous
vars, An increase in the radical operational aid by that wounded the
spin2 should be ascribed organization in Soviet army of the wide

net/systea of the specialized neuro-surgical agencies and their
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approximation/approach to casuaity.

Without discussing tully the issuzs of the bullet wounds of
spine and spinal cord, presented 1a detail in chapter VI of special
unit, is appropriate tc iadicate here a reduction in the lethality
vith these vounds in the ureat Fatriotic war in comparison with the
first world war. So, based on materials of the development of the
histories of disease/sickness/illness/malady within the time of the
Great Patriotic War general/coamon/total lethality with the wounds
indicated composed 45.60,0, while in the first world war according to
Russian and foreign authors' data, it achieved 80.0o/0 (N. N.

Burdanko, Guyau, Duperier, etc.).

Concerning general/common/total issues, one should also indicate
that, besides the wounds of spine without the neurologic violations
during which the absclute majority of casualties preserved ability to
work, about the half thcse wounded the spine with the damage of
spinal cord or horse tail not only it survived, but majority of then

to a greater or lesser extent preserved ability to wvork.

For such casualties tae obtained issues should be recognized the
satisfactory ones, and view on those wound2d the spine with the
damage of spinal cord as on tha nopeless ones, wvidespread in the

previous wars in Russian and foreiyn araies, should be recognized not

substantiated.
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Page 37.
Chapter II1lI.

PATHOLOGICAL ANATOMY OF EULLET WQUADS AND DAMAGES OF SPINE AND SPINAL

CORD.

Candidate of M2dical sciences Lieuta2nant Colonel madical of service

Ye. A. Uspenskiy.

The first investigations iao tne region of the pathological
anatomy of the wounds ©f spina belong to N. I. Pirogov and they were
producad by it during tae c(rimean War. Some of its
positions/situations about ths jolt of spinal cord did not lose value

and up to novw.

In 1913 V. L. Pokotiio 1t puplished the description of the first
histological examinaticns of tae wounds of spinal cord. But its data
were based mainly on the single cpservations of bullet wounds and did

not give the possibility to speak about any pathological-anatomical

laws, nd>ted with the wcunds of spine as a whole.
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The foreign authors with tne pathcanatomical autopsies during
the first world war produced tne nistological examinations of the
bullet wounds of spinal cord. These investigations, with small
axception, had as a goal mainly tne study of the mechanisa of the
activity of the wounding shell and inp essence characterized the

pathocanatomical pictures only of fresh wounds.

After var with White Finas (1939-1940) and especially in the
p2riod of the Great Patriotic éar and the postwar time in the Soviat
literature appeared the works, considerably wider lighting different
questions of pathogenesis and pathological anatomy of bullet wounds
and damages of spine and spinal cord, and by the equal mode also of
their complications (A. N. Bakulev, A. M, Wiechert, a. I.
Geymanovich, V. V. Pishchuyian, A. Ya. Podgormny, A. L. Polenov, I. Ya.

Razdol'skiy, L. I. Smirncv et al.).

In spite of the intensified study of the wounds of spine and
spinal cord, and also their different coamplications, in the
literature yet it is nct prouyat the necessary genaralizations, and
is also it is insufficiently yiven attention to the apnalysis of
lathal outcomes and pericds of the onsat of death of the separate

groups of the wounds of spine.
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Meanwhile only the study of these problems taking into account
the anatomical changes on diffsraent levaels of localization of wounds
in 159 of spinal column can give the most coarlete idea about entire
diversity of the patholcecgical processes, which appsar during the

bullet wounds and tae damayes to tanis ra=gion.

Tha frequancy of the vwouads of spine in the different periods of
great Soviet war, established/installed on the autopsy, was the value
of variable and, according to the data of the aray and front line
pathoanatomical laboratories (PAL), oscillated in the sufficiently
large limits, Thus, on some armies the wounds of spine were from the
tenths of percentage to 1.3, and on others these numerals wvere many

times higher - from 3.8 to ov.V0/0,.
Page 38.

Por the explanation of such, comparatively large oscillations in

the percent ratio on the indepeadeant armies and fronts it is possible

to expra2ss two assumptions. Parst, a number of wounds into the spine
could depend on the character/nature of combat operations/processes,
; in the second place, fcr different PAL a number of autopsies of dead

persons from the wounds of spine it vwas not alvays identical and it
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did not accurataly reflect the actual ralative frequency of these

wounds.

According to the data the developments of the maps/charts/cards
of autopsies, vere considered pboth the isolated/insulated wounds of
spin2 and wound of spire in comoination with the wound of other
areas: spine and breast, spine and stomach, spine and pelvis. In the
army area the relat!ve pumper of dead persons froam these wounds aaong
all dead persons composed 2.70/c (Yu. G. Gul'kevich), in the aray
area - 5.%10/0 (R. D. Stern), in the front line area - 7.60/0 (A. P.
Avtsyn). On the basis c¢f tha jiven numerals it is possible to make
tha conclusion that the specirfic gravity/weight of dead persons fron
the wounds of spine amcng all dead persons frcm ths bullet wounds
grew/rose in proportion to removal/distance from the foremost stages

of evacuation.

Bullet wounds and damages of spinz2, according to the developed
protocols of autopsies, ware daistributed according to the

character/nature of wounds as fcilovs (Pig. 6).

The high percentage of nonpenetrating wounds, according to
repra2santed data, is explained by the fact that for the thorough
study of diffarent means of wounds and damages of spine are used all

protocols, in which there were any indications of the wound of spine,
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although lethal could be the wound and any other ragions of body:
whereas the bullet wcunds of spine in this group it was possible to
examine only as the associated wound. In connection with this during
the establishment of the specific gravity/veight of different reasons
for lethal outcomes the group of dead parsons from the nonpenetrating
vounds was not considered. Among tne wounds of spine, which vere
basic, a4 quantity of noapenetratiny vwounds was insignificant.
Corresponding data are given 1n the general/ccmmon/total

characteristic of pathcanatomicai changes.

The penetrating wounds of spine were through, blind or
tangential. Purthermore, tney were divided into those
isolated/insulated, i.e., witaout the wound of adjacent
organs/controls, and combined - during the sinmultaneous damage/defeat

by the wounding shell cf the adjacent units or areas of body.

The coabined wounds of spine were encountered in dead persons in
the hospitals, according to the data of autopsies, are almost two

times aore frequently than those isolated/insulated.

Th2 especially high frequency of the combined wounds is
established/installad wvith the autopsies of those killed on the field

of battle vher2 the isclated/insuiated wounds of spine composed

1. 60/9, and those combined - 6.80/0 (1:4, V. L. Byalik). The presence
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of tha combined wounds acquired particularly important value froam the

point of view of the genesis orf lethal outcomes.
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Fig. 6.

Kay: (). Penetrating wounds, (Z). Nonpenetrating wounds. (3).

Paravartebral wounds. (4). Closad trauma.

Page 39,

Oon the basis of the analysis of data of autopsies it is
established/install2d, that ian tne predominant majority of the cases
those wounded the spine ferished not from the damages of spinal cerd,
but from the simultanacus wound of othar vital organs/controls and
from th2 complications, connected with the wound of thase

organs/controls.
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Frequency of th2 combined wounds of spine and other regions of body
(in the relative numbers to entire quantity of studied protocols of

autopsies).

{l) PadelnA MO3ROHOMHIKA W MATKUX TKARCH roJosw . 0,8
Panenna ao3pouoquitka 0 1tua—vuepena ¢ 00Bpek-
JeHneM wocrelr .. . . . . e e e 1,¢

(SSP:mennn TO3COHOYHURA € HOoLpA/ARICHIEM dcpend o

rOIOBIOCO Moara . . e e .. 0,2
(USPavennn noaponounnka w NPrauos men . . . . . . 4.3
(Sl'nucnna no3R0HOIHHKA I WeN--TPYAH ¢ NOBpesRIe-

HpesM opratoB .. ... L L L L L L 0,8
“)l\melum NO3BOUOYIIIKA € OOBPCHICHIEM IPYIHOI

HICTKR i e¢ BHYTPeHWHNX oprawos . . . . . . . 3,6
{MDavennn nosponoannka u FPYAM—iKIROTA € NOBPEHK-

leeM pUVTPEHRHANX opravos . . . . . . . . L . 2.8
{(DPanenny no3poKoWINEA N pANSHNA KOUOTA ¢ OO-

BPeARICHIEM BHYTPEIHHIX OPrasos . . . . . . . . 11,9
{#YP1venna nozporounnra u paueuna Kocted m opra-

HOB TA3a . . . . . o o e e e e e 8,6
ZIO)P;meunn IOXROHOMHAKG N paHeunda 3adpowminuux

OpPraMne .. .. . e e e e e R 0,7
SPanenns noasonownnka 1 paueHusn TY.I0RNILD H KO-

weygocTel .. . . ... L. L. T -

(2 toro . . . 100,0

Kay: (7). dounds of spine and soft tissues of head. (2). Wounds of
spin2 and face - skull Ly damage of bones, (3). Wounds of spine with
damage of skull and brain. (4). sounds of spine and organs/controls
of neck. (5). Wounds of spine and neck - breast with damage of

organs/controls. (6) . Wounds of spine with damage of chest and its

)
' internal organs/controls. (7). #Wounds of spine and breast - stomach
3 with damage of internal orgams/controls, (8). Wounds of spine and

vound of stomach with damage of internal organs/controls. (9). Wounds

cf spine and wound of Lones and organs/controls of pelvis. (10).

Wounds of spine and wound of retroperitonealorgans/controls. (11).

Wwounds of spine and wound of pody and extremities. (12). Altogether.
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Thus, most frequently in aead persons from the wvwounds of spine
these damages ware ccmbined wath the wound of chest, in the second
placa stood the cowmbinations with the wound of body and extreamities,

on the third - with the wound of stomach.

The nonpenetrating wounds of spine, as it vas already shown, in
the clinical X-ray classification were characterized by the damage
only 5f extansions and todies of vaertebrae without the autopsy of the
walls of spinal canal. dowever, even with of this type the wounds of
spine in the separate prctocols sas given the description of
corsidarable hemhorraging into the shells and tha substance of the
spinal cord, and alsoc tne extansive foci of its softening, that wvere

being escorted/tracked by severe complications.

The paravertebral wounds, vhich are characterized with the
integrity of spine by presenca in tha spinal cord of morphological
chanjyes in the contusicn character/nature, were encountered very

rarely.

The relationships/ratios or tae frequency of the wounds of the
anatomical divisions of spine, noted with the autopsies on the field
of battle and in the stages of evacuation, are different. On the

field of battle the wounds of necxk division wvwere observed into

31.00/0 of, thosa of thoracic divasion - into 43,20/0, lumbar - into
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20.70/0, sacral - into Z.10/0. Tane multiple wounds of spine there
ware 3,0o0/0 (V. L. Byalik). In tae stages of evacuation the
distribution of a number or wounds according to the levels vas
somevwhat different. Thus, tne wounds of neck division ara noted into
11.70/0 of, those of thoracic division - into 53.29,/0, luabar - into
26.70/0, sacral - into b.30/0. Tae multiple wounds of spine wvers

observed into 2.10/0.

Fror the comparisons of tnesa Jatz it is evidant that the great
re2lative number of wounas of pecx aivision noted among the dead
parsons from the wounds of spine on the field of battle, while the
vounds of other divisions predominated in dead persons in different

stages of evacuation.
Page 40.

Closa to these nuwmerals given, given in the reports on the
saparate coabat operations/processes. Thus, for instance, with the
taking of Berlin, on reports of one of the fronts, among the dead
parsons of the wvound of the nack division of spine they coamposed

1J.0%0/0, thoracic - 55.0¢0/0, lumcar- sacral - 35.00/0.

L. I. Smirnov, who produced autopsies in the hospitals of front

raar, givas percentage relationshaips/ratios of the frequency of the

mme e

- el s NN AREPAI RN o ¥ M A Y T



DOC = 30079103 PAGE 1‘;

vounds of spine on the levels which confira the noted above law.
According to his data, the wounds of neck division composed 6.00/0,

thoracic - 56.00/0, lumbar - 29.0oy/0 and sacral - ?.,00/0.

Tuu"y a great number of vwounas of the neck division of spine
among the dead persons was encountarad on the field of battle. Doubly
thinner/less frequent tanis localization was observed among the dead
persons in the front line anospitals. Hovwever, the relative frequency
of the wounds of thoracic and luabar- sacral division,
established/installad in dead persons, grew/rose ia proportion to

ramsoval/distapnce from tne roremost stages of evacuation.

Some qua2stions of the mecnanisa 0f bullet wounds and damages of spine

and its contents.

Intensity, diversicy and fcra of fracture of spine and spinal
cord depended: 1) on fcra/species, size/dimension and manpower of the
vounding shell {(bullet, frayment, etc.), 2) from the angle of
toucaing of the wounding shall witn the surface of spine even 3) fron
the anatomical special feature/peculiarity of the damaged division of

t spine.

Among the dead perscns from the bullet wocunds of spine

noticeably predominated tae ontained fragmentation wounds (Pig. 7).
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Together with the largye/coarse fragments, the reason for the
haavy destruction of srimal cord frequently were the smaliast
fragments of th2 HE shells whose manpower two times exceeds the force

of rifle bullet (P A. <(<yprians).

Th2 severity of the wound of spine and spinal cord depended on
the angle of touching ot tae wounding shell with the spine. The
Jreatest Jastruction alonyg of sginal cord appeared when bullet or
fragnent of sh211 strucx at shnarp angle to spine and gave the
tangential "slipping® wound. Juring th2 analysis of tae
character /nature of the wounds of spine and contained spinal canal it
is necessary to consider the anatomical and functiomal special

faatures/paculiarities of this raegion.

1. Saverity of consequences or bullet wound of spine is
datermined not so much py damage to bone unit, as by violation of

integrity of substance of spinal cord or by its iaplication in one or

the other complication.
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Fig., 7. Distribution of tae wounds of spine according to the type of

the wounding weapon amnocng the uead persons.

Kay: (1). Pragmentation wounds. {2). Bullet wounds. (3). Dull trauma.

Page 41.

2. Pathoanatomical changyes appear in spinal cord not only as a
result of direct activity of pullet wound, but also as a result of
sransmission of manpcwer with wcuands of adjacent regions (edges/fins,
:»1lar bone, spatrla, pelvic oones or large/ccarse nerve trunks,

e>bes;/plexi and rootlets of horse tail ont of spine). This is partly

« .11ned by the fact that the spinal cord is sufficiently tightly
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fixed /recorded on spine spinal rootlets and serrated ligaments.

3. C2rebro-spinal f£luid an spinal capal with sharp/acute
pressure increass under activity of combat shell can deposit on

spinal cord considerable additional damages.

4. Relatively small diameter of spinal cord, vwhich is located in
narrow closed bone area, contraibuytes to development of different
form/species of its supplementary trauma (liquor jerk/impulse, jolt,

secondary shells).

In the opinion of a aumber of “he authors (I. Ya. Razdol'skiy et
al.), in the period cf the sreat Patriotic War into 50.00/0 of wounds
of spine the spinal cord was damayed directly by bullet or ametallic
fragments, whereas in the reaainiay unit of the cases actad the
additional mechanisas c¢f wound (liguor jerk/impulse, bone fragments,

jolt, etc.).

Basic focus in the spinal cord, as a rule, appears at the level
of tha damaged vertabra, put sometimses the main focus of destruction
in the substance of brain was arranged/located above or lower than
the wound zone in the sgine. Moreover, in the protocols of autopsies
and in the lit2rature it was indicated presence of two and even threae

foci of the destruction ¢t spinal cord with one wound of spine (A. A.
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Kulikovskaya, L. I. Smirnov).

This position/situaticn finds confirmation in 1. V.
Davydovskiy's opinion apcut the mechanism of the wound of different
tlissu®s., It just as many otaer authors, attaches much importance to
the secondary shells amcnj waica tne first place occupy bone
fragrents, For the explanatioa of the onset of the foci of damages in
the distance from the lasic wound they proposed hypothesis about the
transmission (translation) of manpower in the side direction of tha
1iguid coaposit=z/compound component part of the organ/control to the

specific damping point/gcst.

Consequently, the yreatest transmission of life force in the :
side direction occurs in the spine along =xtent of spinal cord. First
of all this shock affected vascular net/system, as a result of which 1

appearad relatively stabla circuiatory disorders at the more or less

considerable distance frca the casic focus.

In connaction with tne vascular disorders indicated in the
substance of spinal cord subsequently were created the conditions for
the davelopamrnt of ischemic foc: aad hemhorrage of different

intensity.

e R A = e~

In the ons2t of the isolatad/insulated distant necrotic fcci in
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the spinal cord, together witn the described heamo- liquorodynamic
violations, with th2 penetratiny wounds played considerable role the
fine/small bone fragments waican impeded the success of surgical

intervention.

The x-ray examination of the preparations of spinal cord,
produced ia the pathoanatomical division of the military medical
nmuseum of the Ministry cf thae Araead forces of the USSR, showed that
the smallest bone particles penetrated the substance of spinal cord

at a distance of 10-13 c¢m £rom the basic wound. i

Thus, in the practical sense everything indicated above gave the 1
basis to consider that in tae maechanisa of the wounds of spinal corgd,
besides the wounding shell, niga value had the supplenmentary

traumatizing factors.

Page 42,

Among these factors the leadiag place occupied bone fragments, then
liquorodynamic violaticas, and also violations of vascular-reflctor
mechanism as a result cf wnica appeared different in the volume
nacrobistic foci, which were beinyg frequently spread on entire

diamater of spinal cord ana to the distance of several centimeters on

along langth,
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Reasons for death of those wounded a spine.

In different stages evacuation 25.20/0 of casualties died as a
r2sult of the direct activity orf pullet wound {(destructiom of
organs/controls, shock, biood loss and shock, hemorrhage, acutz edama
of brain), and into 74.wvc/0 aeata it followed from the complications

of infectious charactar/nacurs.

From a number of studied protccols of the autopsies of dead
persons from the wounds ¢t spine it fell to army area 6.10/0, to the
army - 48.70/0 and on the troat line - 43.40/0. The remaining 2.40/0
of lsthal outcomes fell cn the closed damages of spine, which were
being observed predominantly i1n tae front line area. Consequently, a
great number of observations, waich entered in this chapter, falls on
the armsy and front line area where, as is known, within entire period
cf tha Great Patriotic ¥ar was produced a great number of autopsies.
On the evacuation routes in essence died the obtained heavy combined

wounds.

In the 2xamination of letnal outcomes from the coamplications,
which followed on the eavacuation routes into the front rear, it

turnad out that the halr dead persons had suppurative complications
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from the side of chest, predominantly fibrinogenous-suppurative
pleurisy, wound pneumonia, i1ncluding contralateral, to a considerable
extent aggravated the condition wounded in the spine and led them to

death.

As the reasons for death as a result of the direct activity of
bullet wound with the isclated/insulated wounds of spine in the first

place came forvard the extensive destruction of spinal cord.

Th2 reasons for deata with tae isolated/insulated wounds at
different levels of spine wsrte tne following: with the wound of neck
division into 69.50/0 was oonsarved the destruction of spinal cord,
also, into 30.50/0 -~ acute edema of shalls and substance of brain;
with tha wound of upper tanoracaic division into 8f.0o/0 lethal outconme
it attackads/advanced frcm the aasctruction of spinal cord and into
20.00/0 - from ascendiny edema of shells and substance of brain; with
the wound of average/mean thoracic division death attacked/advanced
from the destruction of spinal cora into 75.00/0 and into 25.00/0 -
from the blood loss; the wound cf lower thoracic divisiorn in all
cases (100.00/0) led to the lethal outcome from the destruction of
spinal cord, with the wounds of lumbar division 81.80/0 of lethal
outcomas wvere caused by the destruction of brain and 18.20/0 - by

blood lass; the wounds of sacral region in all cases (100.00/0) ended

by death from the blood loss. The latter is explained by the fact
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that with the 2xtensive wounds of this unit of the spinas, as the
damages of spine into 6o.70/0 deata it attacked/advanced froa the
Jestruction of brain and into 33.30/0 - from the blood loss; the
ralatively high percentaga of deata frocm the blood loss with the

mu ltiple wounds it was conditioned on a comparatively frequent wound

of spinal and interfin arteries.

Other completely racture presentel data of the development of
the protocols of autopsieés wictn the combined wounds. Here as the
reason for death in the first place stood shock, bloo2 loss and their
combination, while death froam tae destruction of brain, only with
small exception, was esncountered amany times less frequent than with

the isolated/insulated wcunds.
Page 43,

With tha combined wounds of tae diascrate levels of the spina of the
rzason for death followiny: with the vound of neck division they died
of the destruction of spinal cord 37.0o0/0, as a result of the
destruction of other orgjans/controls - 2.90/0, from the shock -
20.00/0, fron the blood loss - d.60/0, from the shock and the blood
loss - 2.90/0, from ascending edama of shells and substance of brain
- 28,60/0; with the wound of upper thoracic division death depended

on tha destruction of spinal cord into 16.4%0/0 of cases, froma the
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destruction of other organs/controls - into 7.30/0, from thae shock -
into 22.50/0, from blced loss - into 37, 4o/0, from the shock and the

blood loss - into 7.30/0,

and from ascending sdema of shells and substance of brain -
into Y9.%0/0; with the wcuna or averages/mean thoracic division death
from the dastruction of spinai cord advanced 7.50/0 of cases, from
the dastruction of other organs/controls - into 5.00/0, from the
shock - into 22.50,/0, frca the blood loss - into 42.50/0, from the
shock and the blood loss - into Z22.50/0; the wounds of lower thoracic
division led to ths lethal outcome from the destruction of spinal
cord into 8.30/0, from the destruction of other organs/controls -
into 11.10/0, £from the shock - ianto 25.00/0, f£rom the blood loss into

30.60/0, from the shock aad tas pnlood loss - into 25,00/0; with the

wounl of lumbar division deata rfollowed into 4.50/0 of the
destruction of spinal ccrd, iato 9.%0/0 of the destruction of other
organs/controls, into 31.4d0/0 - rroe the shock, into 31'.%/0 - fronm
the blood loss, into 2z.70/0 - from the combination of shock and
blood loss; 55.60/0 wounded tna sacral division of spine with the
combined wounds died of the shock, 11.10/0 - from the blood loss and

33.3/0 ~ from the shock and tae blood loss,

The very lemonstrative cnaracteristic of lethal outcomes is

given in the summary taoles, waich make it possible to compare the
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value of different comglications and severity of wound itself as the

raasons for death with differsnt in the character/nature and the

level wounds of spine.

Prom table 8 it is evident that with the isolated/insulated
penetrating wounds of the neck division of spine most frequently
(61.60/0) death attackedsadvanced rrom the direct activity of bullet
vound, Comparatively in tne saall percentage of the cases with this
localization the reason for death vas urosepsis (11.5), are still
less Frequent suppurative processes in the shells and tha substance

of spinal cord (3.8).
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Fable 8. Reasons for deata wita the penetrating isolatesd/insulated

bullet wounds of spine {(on tha discrete levels of damage) (in the

percantagses).,
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K2y: (1) . Level of the damagye of spine. (2). Direct activity of
wound., (3). Meningitis. (4). Menigngomyelitis. (5). Urosepsis. (6).
Septicopyemia. (7). Suppuratioa in chest. {8). Tetanus. (9).
Anaerobic infection. (10). Pneumonia. (11} . Altogether. (12). Bntire
division. (13). Upper thoracic division, (14). Average/mean thoracic
division. (15). lower thcracic davision. ({16). Lumbar division. (17).

Sacral division. (13). Muitaiple to wound.

Page 44,

For the penetratinyg wounds of the thoracic division of spine is
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characteristic the decreass of a number of cases of death as a result
of the direct activity of the trauma: 22.50/0 - with the wounds of
upper thoracic division, 4.50/0 -~ avarage/mean thoracic division and
1. 90/0 - with the wounds or tas lower thoracic division of spine.
These dead death from the wouads of the lower thoracic division of
spine, almost as a rule, it attacked/advanced from the shock and the

blood loss.

Th2 lower on langtn Of spine was localized the wound, the less ’
frequent in the dead peisons of this group was encounterad pneumonia
as the reason for death (lo.80/0 in dead persons in the presence of
vounds of upper thoracic, by 7.9o0/0 averagesmean thoracic and 6.10/0
lower thoracic division) and the more frequent the reason for death

vere connected with sersis - 42.90/0 and urosepsis - 47.00/0.

The frequency of sugpurdative processes in the shells as the
rsason fecr death, on the contrary, was raised in proportion to a
decr2ase in the level cIf wound from the upper to the lowver thoracic

division (from 2.6 to 16.30/0).

Is especially jreat tne value of suppurative processes in the
shells as the reason for deata in dead persons from the wound of the

lumbar division of spine and at the level of horse tail, which

coinciled with the clinical oonservations of the authors in the Great
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bPatriotic War.

In the analyzad group (Iknle 3), just as with the
isolated/insulat=2d penetratingy vcunds, the greatest specific
gravity/weight with the wouads at all levels of spine had death from

the direct activity of bullet wcund.
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Fable 3. Reasons for deata with the combined wounds of spine (on the

discreta levels of damage) (1in the percentages).
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Key: (1}). Lovel of the damaye or spine. (2). Direct activity of
wouni. (3). Maningitis., (4). Menagomyelitis (S5). Urosepsis. (56).
Septicopyemia. (7). Suppuration ian chest, (8). Peritonitis. (9).

Tetanus. (10). Anaerobic infection. (11'). Pneumonia. (12).

Altogether. (13). Neck division. (14)., Upper thoracic division. (15).

Avarage/mean thoracic division. (lo). Lower thoracic division. (17).

Lumbar division. (18). Sacral Jdivision. (19). Multiple wounds.

Page 45.

in tais group just as wvita the lsolatedi/insulated wounds, grew/rose

a

i
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number of lethal outcomes froa meningitis with the wounds of the
lumbar and sacral division of spine; ra2latively high numerals fell on
urosepsis with the wound of taoracic, and also lumbar division. The
reason for death was alsc paritonitis, which acguires the
particularly important value with the combined wounds of the lumbar
division of spine and organs/controls of abdcminal area. Pinally, was
hare raised also a number of the ratal results froa the suppurative
proc2ss2s in th2 chest wita tae bullet wounds of the thoracic

division of spin=.

Pariods of the onset of deata from the complications in those wounded

the spoine,

On the basis of statistaical data, that characterize the periods
of the onset of death frcm the coaplications in those wounded into
“he s~iae, it is .cssible to astablish/ins*tall the series/number of
laws . *“ne rﬁistivn t¢ tae duration life of casualties from the
aoaent/%orque of wound. Taese laws especially convincingly come
forward in the cases of daatah from suppurative meningitis, urosepsis,
s2psis and pnsumonia. Thus, a yreat number of casualties perished
from suppurative meningitis (42.00,/0) on the 10-20th day and on
20~-30%h day (29.30/0) attar wound. Death attackeds/advanced for a
pzriod of the first 3-5 days 1ato 9,30/ 2f cases, from 5 to 10 days

- into 2t.%0/0, from 1 tc 3 amontas - into 7.60/0, and later than this

L S - P~ -t 2 v P |
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p2risd - into 0, 80/0.

As can be seen from Piy. 8, tae greatest percantage of the
l2thal outcomes, caused by sepsis and urcsepsis, f£all on the 11-20th
day after wound; this relative numo2r vwas held on the high numerals

to 3 months.

Th2 variations of the fraegyuency of lethal outcoaes on the
pariods from the moment/torgue of wound are observed also in the

group of daad persons frcam pneumonia (by predominantly catarrhal),

L which is evident in Fig. 9.

Given data show that a great number of lethal outcomss among the
dead persons from pneumonia advanced during the first 10 days:; after

this period the percentage of lLethal outcomes from pneumonia

gradually descends and reacnes to 1.3 to 3 months after wound.
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Fig. 8. Periods of lethal outcomes from sepsis and urosepsis with the

vounds of spine and spinal cord.

Kay: (1). Namber of those wao died, percent. (2). To. (3). it is

more. (4). Dynes. (5). Mcnths. {(6). Urosepsis. (7). Sepsis.

Page u6.

If the frequancy ©f panaumonia during the first days after wound,
astablished/installed on the autopsy, can be explained by the
disorder of the coordination oi respiration, by violation of
intermotor innervation, etc., then within late periods of one of the
reasons for the onset of pneumonia was lowered/reduced resistance of

organism with the growing on depletion of those wounded the spine.

Were here discovered predominantly catarrhal pneumonia, frequently on
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the soil of the disorder of blocd circulation (hypo-static type),
i.e., pneumonia which usually were observed in heavy low-mobility

casualties, forced lcng time to remain in the bed.

Diffuse manigomeyeiitis and tetanus in the insignificant
percentage of the cases vere only reason deaths of those wounded the
spine. Mos* of all of thcse wounded the spine died of these

A complications during the first 10 days from the moment/torque of

wound.
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Fig. 9. Periods of lethal outcomes froa pneumonia in those wounded

the spine and the spinal cord.

Key: (1). Number deaths in the percentages. (2). To. (3). it is more,

(¢). Days. {(5). Months.

Charactaristic of pathoanatomical changes with the bullet vounds of

spine and spinal cord.

On the basis of the axperimenc/experisnce of the Graat Patriotic
War in the development of tae basic pathoanatcmical and
histopathological changes, which appear with the wound of spine and
spinal cord, it is possikle to teatatively secrete U4 periods,
gradually converting one in another. In each of these periods are

inherent not only pathcmorphoiogical, but also clinical special

f2atures/peculiarities.




g gt et i gy T T

DOC = 80079103 PAGZ qb
Periods these following: snarp/acute, early, intermediate, late.

Sharp/acute period covers time from the moment,/torque of wound
for a period of the first taree days. This period is characterized by
different pictures of necrosis, which appeared both as a result of
the dirsct straight/diract or iataeral effect of the wounding shell on
the spinal cord and its rootlats aad as a result of the sharply
daveloping disorders of roof, iigjuor and lymph circulation, which 1lead
to the development of acute edemd of th2 substance of brain. On the
high lavels of the wounds of spine and spinal cord edema, as it wvwas
already shown, vas the rasic reason for lethal cutcome. The special
position in the sharp/acute pariod occupies a necrosis of the type of
wallarian regensration whicn can be revealed/detected already at the
end of the first day both in that ascending and in the descending

conducting systems of train.
Page 47,

For the duration of sanarps/acute period changes in the necrotic
charactar/nature can appear also in other organs/controls as, for
example, in the urinary system 1in connection with the violation of
the trophic function of damaged spinal cord. This type of
complications, as noted in the analysis of lethal outcomes, can be

the reason of death of casualcy already to the third day.
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Barly period covers tha subseguent 2-3 veeks. For it are
charactaristic the processes of organizing the foci of the damage of
brain and the reverse development of reactive changes (edema of
brain, the disorders of circulation, cerebrospinal shock). For the
duration of this pesriod taose wounded into the spine are located
under the threat of the developsent of very severe complications,
which proceed both from wound itself and as a result of the emergent
trophic violations. Prom the infectious complications for it are
characteristic especially sharply elapsing meningitides, anaerobic
infection, tetanus, external suppurative pachymeningitis. In this
period achieve their maxiaum freguency septic complications
{urosepsis, sepsis), pneumonia. During the favorable course of wound
process toward the end this period can develop nonpurulent
inflammatory changes in tne soft cerebral shells in the form of the
restricted adhesive or cystic aracanoiditis. Actively occurs the
biological cleansing of wound; fine/small bone fragments undergo
resorption. Around the large/coarse bones fragments, and also not
removed from the spinal canal aand the substances of thes brain of
foreign metallic bodies begins toc pe developed fibrous tissue. In the
destroyed unit of the substance of spinal cord appears the reactive
growth of fibroblastic and aryyrophil tissue., In the first half the

early period achievaes full/total/complete developaent the process of
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the Wallerian regeneraticn of the adamaged conducting systeans.

Intermediate pariod. Its duration about 3 months., In the
r2lation to infectious coamplications the intermediate period is the
direct continuation cf tha precediang period. The fregquency of
suppurative complicaticns tor sntire its elongation/extent to 3
months inclusively still is heid at the large height. In this period
usually is finished the frocess of the cleansing of the wound of
spinal cord; it is finished the orgjanization of restrictegd,

productive arachnoidites and cysts, and also cicatrical growths in ?

the =2pidural tissues after pachymeningitis, in the series/number cf
cases heal the bedsores. Por the duration of the intermediate period
(it is more frequent than the second half) usually are developed
complications in the bcne unit of the spine, so-called wound

ostsomyelitis. The latter agjain craate threat for life of victinm

since they are (true, ccmparativeiy rarely) focus for the
complications as from the side of the soft shells (it is amore
frequent than the lymphcgenic drift of infection), so also the septic

disease.

Tha complications indicated can appear and much later, pracisely

for the duration of the lata period whose beginning is counted froa
the 3rd month after wound. Period this continues up to 2-3 years and

nore., On the spot of the contusions of spinal cord usually coas
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forward the already well formed residual areas of the type of cysts.
Scar tissue undergoess coarsening out resorptive process around it can
be continued still scmetimes during the decade. In connection with
this in effect residual pnenomena remain stable, but they can

suddenly be peaked under the efiect of the accidental infectioms.

Wounds of soft tissues,

Form/specias and siza/dimension of the fresh wounds of the soft
tissues of back with the pullet wounds of the region of spinal column
did not present any speciai ILeaturses/peculiarities in comparison with

the wounds of other regionas or bpody.
Page 48.

Tha diametar of inlets with tae fine/small fragmentation wounds
is small - to 0.2 cm inclusively, but with the bullet wounds usually

it did not exceed 0.5-1 ca.

The most extensive decoaposition of soft tissues was aost
frequently caused by the tangsntial fragmentation wounds wounds with
vhich, depending on the sizes/daiamensions of fragments, frequently

achieved the significant magynitude (10-15 cm and aore}.
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Wound apertures vere arranged/located at different levels
directly above the posterior semiring of spinal column, and also far
from it, in the walls of thoracic and abdominal area. The direction
of wound canals vas very; diverse - either at the right angle to thsa
spina or downwvard or frca bottom to top. It was difficult to
determine the direction of wound canals with the blind-end wounds
when inlet was arranged/located rar from the spine, for examplas, in
the region of shoulder cr hip joint, and sometimes also the
extramital units of the extreaitias. Similar wound canals,

predominantly bullet, freguently went along the broken line.

In one of the observations of A, A. Kulikovskoy the bullet,
after damaging bodies or tae Vi and VII thoracic vertebra (inlet),
opened diaphragm/midriff, tne liver and, after being hit against the
ving of right iliac bone, by ricocnet bounced upwards and it jammed
in the gasket at the levei of caecum. In other given it observation
vound canal passed througn the soft tissues of upper third of right
shoulder, tarough the III edys/fin into the thoracic arsa to the
right, along the posterior aivision of the lung, further through the
spinal canal at the level of the XII thoracic and I lumbar vertebra
and to tha right along the rootlats of horse tail; bullet wvas
discovered on the day of the sack of solid cerebral shell. In the
protacols of autopsy was Jiven the description of the wvwouand canals

(inlet of which was arranjed/located far from the spine), which

e e —— g e e
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passed through the thoracic and abpdominal area and finished either as
the open outlet near the spine, or blindly in the spinal canal

without the decompositicn of skan integuaments.

In the frash wounds and input, and outlet they frequently proved
t> be dry and gaping, scmetimes they were filled with blood roll, and

i sometimes from the wound escape/ensued blood-containing fluid/liquid.

It is known that the unit of the bullet and small-splintered

@ wounds of soft tissues, even upon the heavy decomposition of spinal
cord, healed by primary tension. dowever, with the secondary tension
very frequently the process or tae cleansing of wounds
(rejaction/separation of necrotic masses) was involved/tightened,
since the general/commcen/total resistivity of organisa was

! lowered/raduced in connection with the presence of the exhausting

. complications (bedsoras, uroinfection, pnaumonia, etc.). This type of
tightening theaselvas processss of the cleansing of wounds especially

g frequently vwere observed with the combined wounds of thoracic and

\ lumbar region. Around tne external wound in such cases frequently was

‘ developed the phlegmon.

In the genasis of soame a8arly usaveloping severe infectious

coaplications had a value the character/nature of causative agent and

its virulence. A number of these complications included early

—— e e
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meningitides, which are tinisned with death to the 3-5th day after

wound, tetanus and anaeronic gangrsne,

Tha study of the prctocols of autopsiss made it possible to
establish/install different conditions of external wound and
development of the suppurativa complications, which appeared within
the spinal canal. The givan in tne protocols pathoanatomical changes
it made possible to secrete tne following groups of the wound

complications, differing oy mecnanisms and by periods of their onset.

Page 49,

In the first place ir the frequency will cost the so-called
"festoring of wound canpal". Tais diagnosis usually characterized the
suppuration of wound canai, waich covers external wound, solid and
soft shell and substance of spinal cord. Hovever, this type of
complications were most frequently finished with lethal outcomes
during the first 10-15 days after wound. The second group composed
suppurative complications in the soft cerebral shells when the
phlegmon of external wcund is present,, With this form/species
complications lethal outcomes attacked/advanced 1 1/2 months after
wound. In the third grcup of wounds extarnal vound was represented by
that healed, by frequently primary tension; within the spinal canal

was discoverad axternal pachymeningitis and suppurative

e
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menigomyelistis. These complications vwere the reason for death in the
period from 1-2 months to o~3 montas, and sometimes also to the year
inclusively after wouad. #inaliy, four-group composed the suppurativse
complications, which were beiny developed in the substance of spinal
cord and its shells and tnose caused by osteomyelitic processes in
the bones of spine in the presence of the closed external wound. This
vere the late complicatioans, which were developed in the period froa

2 months to 1-2 years and more after wvwound.

Thus, according given data, tne development of suppurative
complications within the spinal canal hardly ever was connected with
the suppuration in the externai wound. Hence it is possible to make
the conclusion that in the mechapnism of the development mainly of
late suppurative complications the vital importance had not only the
shielding function of macroorjanism as a whole, but also the local
conditions, which affect the development of inflammatory changes,

somehow: tha delay of the rejection/separation of necrotic masses or

the presence of foreign rodies im the wound of spinal canal.
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Fig. 10. 3lind-=2pd fragsentation wound of bodies of the V and VII

thoracic vert=abra. Preparatioa VMM No 2017.

Wounds o5f the bone units of tae spaine.

Tha character/nature of tna wound of the bones of spine is not
ilentical. As is known, tae bodies of vertebrae, vwith exception the
first two neck ones, ccnsist of porous tissue and it is only on the

surface covered with the surficiently thin layer of coampact bone

plate. 3y this structural special reature/peculiarity of the bodies
of vertebrae it is explaiaed, way in those pierced by bullet the
bodies of vertebrae, as a rule, there was not fine fragmeats, but

nost frequently was formed weil exgressed by wound canal. Less
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frequant from th2 bodies of vartebrae with the bullet wounds were

broken off sufficiently largye/coarse plates (Fige. 10).

In contrast to this upon tne decomposition of small arcs and
extensions, which consist in 3ssence of the compact plate and only of

the insignificant unit cf the porous substance, as a rule, appeared

the crushed multi-fragmented oreaks.
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Page 50.

With the wounds of rump freguently were observed not only the
danages of the standing crests/peaks, especially average/mean, but
also the considerable decomposition of the posterior wall of ruap
(Pig, 11), decompositicn orf poth walls (Pig. 12), or the
full/total /complete breaks and decomposition in the region of

iliac-sacral articulation.

With the passage of the vounding shell on the horizontal plane
in postarior-front or side direction to the spine predoainated
various kinds the breaking up of posterior seamiriny - from the
insignificant splitting of poae plates to the completa destruction of

small arcs, cross and awned extanmsions, and also joint surfaces.

Tha breaking up of the podies of vertebrae was observed
predominantly during the egualizataons by comparatively large
fragments., Hovaver, the exteasive pullet damages of the bodies of

vert :brae were noted only under the disruptive effect of bullet,

i.e., with the shots frcm tne close distance,
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In flight of bullet or rfragment of shell in the obliqua or

vertical to the axis of spine direction were frequently affected

several series/nuabsr c¢i tahe arranged/located vertabrae.
4e give the protoccl of aucopsy.

L-is wounded by bullet 238/VII 1944, he died during the same day.
Pathoanatomical diagnosis: tne perforating combined wound of chest
and spine with the small-spiintered break of small arc of IX thoracic

vertebra, the decomposition of bodies of their VIII IX thoracic

vartabra and br=2ak of the II gdge/fin to the left, The

full/total/complete interruption ot spinal cord (prosector - captain

of medical sec-vice A. Kcumkov).
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FPig. 11. Bullet perforated breax of

Preparation VMM No 962.

Fig. 12. Bullet tangential wound ot

*

the left half of sacrun.

posterior wall of ruamp to the
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laft. Preparation VMM No 2284.
Page 51,
Praparation No 3868. Sagittal cut of the thoracic unit of the

spina (spinal cord together with the solid cerebral shell is

ramoved) . Wound canal passes through the soft tissues of back, bone

of the posterior s2miring of spinal colusmn, the spinal canal and the
bodies of the destroyed VIII and IL thoracic vertebrae. At the spinal
canal bone fragments and massive biood clots, which lie at the

epidural space above and pelow from the wounded canal (FPig. 13).

The dead persons as a resuit of the wound of spine most
frequently had the dlamages of postarior semiring (70.80/0), the
damages of the bodias cf vertebrae wvare noted only into 15.60/0:
other coambinations of wounds vere sncountered considerably less
' 2 frequent; so, the damages of extensions and bcdies were in 6. lo/0
case, small arcs and bcdies - into 3.60/0, the small arcs of, those
¢ the 2xtansions and bodies - ainto 2.30/0; finally, the breaks of spine
vith the displacement of vertebrase were encountered into 1.60/0 of

cases.

According to the data of L. L. Smirnov, damage of small arcs and

extensions they wers observed on the autopsy into 62.00/0 of cases;

- : T T T VRSN ES




-
}
;
r
'r
\

it
'
1
!

DOC = 80079104 PAGE // &

the bodies of vertsbrae - into 14.00/0; thes damages of bodies and
small arcs - 24,00/0. V. V. Pisacnugin cite data of the autopsies of
the front line 2vacuation nospital, according to vhich the small arcs
and axtansions were damaged into 53.00/0 of cases; the bodies of
vertebrae - into 15.00/0 of obody and small arc into 32.00/0; the
breaks of spine with the dasplacemsent of vertebrae to the sides

composed 7.00/0.

dounds of spinal cord and its saells.

According to data of the protocols of the autopsies of dead
parsons from the penetrating buldiet wounds of spine, wound without
the damage of solid cererral saelli they were encountered into

34.10/0, and with the damage of saell - into 65.90/0.

Is intravital the damage of solid cerebral shell, with exception
of extansive wounds, it wvas established/installed only with surgical
intervention or in the presence of liquorrhea, in the remaining cases
of wound the shells remained unidentified. Based on this, clinicians
in tha practical sense ccapletaly correctly considered that for
deteraining the penetratingy wounds it suffices to establish/install
the damages only of osteolijamentous apparatus of spine with the

damage of the integrity c¢f tne walls of spinal canal.

AR g oo




DOC = 80079104 PAGE @ ///

Foreign bodies and bone frayments with the blind-end penetrating
wvounds of spine, according to data of autopsies, vere possessed in
epidural space and under the internal leaflet of solid cerebral

shell, after inflicting damage on to rootlets of spinal cord, or they

were introduced irn the sunstance of spinal cord,
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Fig. 13. Perforating bullat wound of spine vith decomposition the

VIII and IX thoracic vertevra. Preparation VMM No 3863.

Page 52.

The wounded defects of solid cerebral shell vwere very diverse in
forem and sizes/dimensicns and they took the form of perforated
defects with the uneven torn edges. Very frequently, predoainantly
with the wounds of sacrolumbar region, the sizes/dimensions of wound
apertures in the solid cerebral shell many times exceeded the

sizes/diaensions of the wounding shell (Pig. 14).
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dith the extensive spinal-cerabrospinal wounds, destroyed proved
to b2 intersagmental arparatus (spinal roots, intervertebral
ganglia/nodes and sympathic froantiar shafts or thenm rasi
communicantes). At the level orf horse's tail frequently was noted the
decoaposition of a consideranle nuaber of root filaments or the

complata dastruction cf tnis unit of spinal cord.

In the pathology c¢f oulilet wounds and damages of spine aad
spinal cord, together witn the direct activity of trauma and
infection, should be considerea 1t l=2ading disorder liquor~ and blood

circulations.

Acute rzactive edema of tna substance of spinal cord with the
bullet wounds of spine - pnenomenon constant. It was noted also
' during the operation/process, and during the experimental
. investigations (2. I. Geymanovicin and N. A. Zolotova). According to
! data of pathoanatomical autopsies, primary acute edema in those

wvounded the reck division of spine had the ascending character/nature

EEE R e

and it was frequently the reason for death on the field of battle and

during the first days after woutd.

The pictures of the fresa wounds of spinal cord, discovered with
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the autopsy of twigs/rods in tas army area, in essence were reduced

to the following.

dith the perforating penstrating bullet or fragmentation wounds

of spinal column with the full/total/complete or partial interruption

of spinal cord were noted adifrasrent degree of hemorrhage into the
spinal canal with the diffuse i1mpregnation of epidural cellulose by
the blood, blood rolls on the external and intercnal surface of solid
carebral shell, sub-arachnoidal hsmorrhages and hemorrhages into

intervertebral ganglia/ncdes.

Heaorrhages into theé saelis of spinal cord tcok the form of
different value of the wmaculae which appolied to considerable space

upward and downward frcm the place of wound (Pig. 15 and 16).

Histological investigation shoved that hemorrhage in menmbranes
of the back of the vessels of very shells of epidural cellulose and
bone veins, but also via diapedesis against the background of
vascular stasis in shells themsseivaes., Thersfore even through several
days after wound on the autopsy were encountered fresh tunicary
hemorrhages (Pig. 17). Together with the hemorrhagic phenomena in
mambranes, almost as a rule, was datected edema, which predominantly

vas spread on the slits ¢f arachnoidal space and partly between the

filaments of soft shell. 5uch an edema into some preparations was
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local around the wound, in otaner preparations it was spread along the
log of spinal cord at the coasiderable distance from the place of
vound. Already during the iirst days after wound usually was noted
the sharp expansion of the arachnoidal slits vhose trabaculas just as
the passing along them vessals, were infiltratad by the accumulations
of histiocytic elements/cells. Tanus, was a picture of reactive serous
arachnoiditis (Pig. 18). Ia taad solid cerebral shell edsma was

observed much more rarely, oesides its only internal leaflet.

With the full/totais/complete interruption of spipal cord its
ends frequently proved to be softened, with the uneven fringed edges,

or inflxt2d, reddish cclor and were locataed from each other on 1-2,

and soma2times also more tanan centimeters (Fig. 19 and 20).
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Pig. 4. Parforating fragmentation penatrating wound at the
II lumbar vertebra with perforated defect of solid cerebral
the damage of cone and roots of horse tail. Preparation VHY

{Artist of T, V. Balyayev).
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Blind-end fragmentation penetrating wound of the neck

15.

rig.

division of spine. On the posterior surface of the seventh and eighth

In

neck segment the decomfpositioa Oof the substance of spinal cord.

IS .
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the ragion of third-fifth tnoracic segment the small surface foci of

r2d softening. Betvween thz rootlets to the right the rolls of the
blood, which lie under the arachnoid shell, Ipjection of the Qessels
of solid and soft cerebral shall. Pr2paration VM4 No 619. (Artist of

T. V. Balyayev.).
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Perforating bullet wound of chest and spine at the level of

16.

Pig.

On

VIII thoracic viartebra with tae perforating wound of spinal cord.

the intarnal surfac2 of solid cerepnral shell on entire length are
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arranged/located the thin lameilar impositions of blood clots of
brown color. In the region of tne tenth thoracic segment the
substance of spinal cord destroyed takes the foram of amorphous mass.
With respect to this place i1s a wound d=2fect 4x3 mm (inlet) in the

s0lii carebral shell (cutlet from the ventral side). Praparation VMM

No 1003, (Artist of T. V. Belyayev.).
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Pig. 17. Blind-end fragmentation penetrating wound of the thoracic

division of spine, Presh supmeasrane hemorrhage. The vessels of solid
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cerebral shell are expandea and filled with the blood. Preparation

ViM No 2891, (Artist V, E. Busch.).

Page S53.

According to the data cf tne autopsies of the twigs/rods of dead
parsons on the field of pattla, tane decomposition of spinal cord

somet imes it achievad 15-16 cne.

Histotopographic study orf preparations in the longitudinal
shear/sections (on the leagta of spinal cord) made possible to note
the series/number of essential data in the relation to the common
picture of the wounds cf spinal cord. Usually tail piece of the
proximal division of the interrupted spinal cord was edematic,
soreover frequantly it swelled 1t vas extended beyond the limits of
the destroyed segment; about this testified the crimp of the fiber of
the white substance c¢f train in the zone of edema. Abovae positions of
fracture frequently vere sancountered irregular fora the foci of the
edge/boundary necroses of spinal cord. Such foci applied to the
considerable distance from the place of interruption; during the
histological investigaticn fraguently in the necrotized mass detected
finessmall bone fragments. Pinally, far from the place of

interruption in the braim tissue were noted the foci of heaorrhage

{(fig. 21},
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Fig. 18. Reactive arachnciditis iu the region of posterior rootlats
of the thoracic division orf spinal cord. Mirrophotogram. Preparation
VMM No 148. Stain/stairing wita the hematoxilineosin. VOMP. Ocular 8,

objective 10,

R e e AR -

e

, A Mye. Bt




¥
’ DOC = 80079104 PAGE /24

Pig, 19. Blind-end bullet wound of the left half chest and spine. The
blunt -ended bullet of submachine gJun will hit the ground betveen the

stumps of completely smasned oy it spinal cord. The ends of the
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stumps, more lover, are impreynated with the blood. In the solid

cerebral shell large/ccarse pertforated defect., Preparation ¥MM No

1005, (Artist V. S, Chumanova.).
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Pig. 20. Blind-end fragmentation penetrating wound of the luambar
division of spine. Wound of tas coane of spinal cord,

[ full/total/complete interruption or horse tail., Praparation ViIN No
755, (Artist of T, V., Belyayev,).
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Pig. 21. Perforating bullet pgnetrating wound of spine at the level

of IV thoracic vertebra with the full/total/complete interruption of

spinal cord, Prontal shear/section through the front/leading columns.
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Stump of the proximal cut of spinal cord. Edge/boundary necrosis (to
the right), edema; the fccus of aemorrhage in the distanca from the

wound. Preparation VMM No o73. (Artist V. E. Busch.).
Page S4.

In the cross shear/sections were detected the hemorrhages in the
white and gray substance, which vwere being spread usually for the
elongation/extent of 2~3 segyments above and belovw the level of wound
(Fig. 22). Purther, frcm this level hemorrhages were decreased,

repaining primarily in tha gray suostance.

Por the pesrforating and blind-end wounds of spinal cord is
macroscopically characteristic peculiar tuberosity of the surface of
wound. This change they appeared as a result of intra-medullary edenma
and hemorrhages, This was i1s especially distinctly noticeably during
the removal/distance of sort cerebral shell after brief fixation of
preparation (Fig. 23). On tae fresan preparations the edematic
substance of brain was usually diluted; in this case it protruded

above the surface of section/cut and spread.

The present central hematomyelia, according to the data of

autopsies during tha period of the Great Patriotic War, it vas noted

extramely rarely, being only cne hundredths of a percent. This type
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of hamatomyaelia were described usually as the hemorrhages, which vere
being strictly localized in the regyion of front/leading joint and

central canal, vith extent into several segments of spinal cord.

In the extremital cut of the interrupted spinal cord, together
vith the described pictures of edema and hemorrhages, already from
the 2-3rd day after wound ia the filaments of motor and sensitive

systemn was noted th2 initial stage of vallerovskiy regeneration.

In these periods con the preparations, processed by osmium acid
on the marks, focusad attantion the intznse decomposition/decay of
myeline in the form of black lumgs and spheres, arranged/located on

the course of filaments.

Hovever, cellular apparatus in the lyingshorizontal below
‘ sagments, on the contrary, ramained invariable/unchanged. On a large
number of praparations, painted according Nissl', it vas possible to
note that with the wounds of spinal cord the motor nerve cells of
y lovwer than the level of wound retained their normal structure. These
data can serve as the morpnological confirmation of the clinical

observations of the reduction of reflexes of lover level of wound of

spinal cord. Reflexa2s usually vwere reduced and they achieved the
degree of pathological increase arter the brief time after wound, as

soon as disappeared the pnenomena of the so-called spinal shock and
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phenomenon of edema of spinal cord, Praserved lower than damage level
motor cells in such cases proved to be capable of answering the

stimulation.

Wwith the nonpenetrating and psnetrating wounds of spine without

the damage of solid ceretral shell, and equally with the partial
| wound of spinal cord the roci of ccntusion softening were also fairly
often escorted/tracked oy edema and hemorrhages both in the substance
of spinal cord and in the sub-arachnoidal space. The examination of
the preparations of spinal cord (in the longitudinal sections) showed
that the softening scmetimes occupied the sufficiently significant
part of length of brain (Fige. 24 and 25). This extensive softening,
apparently vas connected with tne decomposition of the shafts of

£ront /lsadircg or posterior spinal artery.

A, Ya, Podgorny gives a series/number of the cases, in which the
foci of softening were ar=2a with many cracks, frequently occupying
are more than semidiameter of spinal cord, it is more frequent from
the ventral side, In the formed areas it detected the fragments of
tissue of brain, vessels and granmulated spheres. In one case of the
perforating pen2trating wound of spine after only 3 veeks aftar wound

A. Yia. Podgorny revealed/detecteéd in the spinal cord the area by

walls of which were joined soiid, arachnoid and soft cerasbral shells.
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Not always or the autopsy 1t 1S possible to macroscopically
establish/install the focus of scftening, especially with the

nonpanetrating wounds.
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Fij. 22. Hemorrhage in the rigyht front/leading crescent of the

seventh neck segment. Preparation VMM No 673, (Artist V. E. Busch.).

-
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Pig. 23. Perforating fragaentation penetrating wound of spine with
the decomposition of small arc of IX thoracic vertebra and the
perforating wound of spanal cord at the level of the eleventh

thoricic segment, Solid cerepbral snell and part of soft are opened
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from the posterior surface. Tne wound of slit-shapad form, has 9 nn
in the diameter, higher than wound the e2vidently uneven
swelling/distension of the substance of spinal cord (traumatic
edema) . The vessels of lumbar thickening are plethoric. Preparation

VMM No 672, (Artist of T, V. Belyajyev.).
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Pig. 24. Perforating penetrating bullet wound of chest. Extensive

contusion softening cf spinal cord, beginning from the tenth thoracic

segment and down, captures entire lumbar-sacral thickening. With
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respect to this place c¢n the ainternal surface of solid cerebral shell

the residual phenomena of hemorrhaye in the form of a yellowish-brown

pigmentation. (preparation VMM No 722. (Artist of T. V. Belyayev.).
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Blind-end bullet pematrating wound of VI thoracic vertebra

25.

Pig.

without the damage of solid cereoral shell. In the longitudinal

saction the evidently traumatic sortening of spinal cord for the

AN e _
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elongation/extent of almost four averaga/mean thoracic segments.

Preparation vHMM No 1013, (Artist of T. V. Belyayev.).

Page 55.

With the aore or less extaeasive foci of scftening after loss of

edema on the spot of sciteniny along the length of brain

comparatively easily was detected the sector of retraction
(thinning). In this case in the cross section the characteristic
figqure of gray substance was always absent. But, when focus was
arranged/located only in some unit of the white substance as, for
example, in the front/leading or lateral columns, and also in the
gray substance, for example, 1t 1s isolated/insulated in the

front /leading crescant cr in the basis of posterior genus, it
ramained unidentified and 1t was larger partly detsrmined only during

the histological investigation.

In the posterior coluans are described the cuneate foci of

softening according to tha type of infarction (A. Ya. Podgorny).

If wvounds by bullet shell or bone fragment were deposited

intersegmental apparatus poth in the region of intervertebral

apertures and for the elcngation/extent of the intra-tunicary cuts of

rootlats, then in the substance of spinal cord weres frequently
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detected only the foci of micronecroses and the lighter reversible

changes from the side of the elements/cells of nerve tissue.

Tha reversa changes include tne rstrograde degeneration which
flows/occurs/lasts in the nerve cells of intervertebral ganglia/nodes

and the groups of the motor cells of the corresponding segaent,

according to the type c¢f axonmal stimulation (Fig. 26).
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Pig. 26. Changes in the motor éells posterior-lateral of the group of
the front/leading crescants of the third lumbar sagment of spinal
cord according to the type of axcnal stimulation. Microphotogram.
Preparation VMM No 2797. Stain/staining according to Nissl. VOMP.

Ocular 8, objective 20.

Page 56,

As is known, the essence of the axonal stimulation of nerve cells

consists in the fact that the cellular bodies arae rounded off (in the
sensitive ganglia/nodes they are lengthened), Nissl substance becomes
more rarefied, and then is meitted, remaining only in the form of rim

on the periphery of celluiar bsody; the nucleus/kernel of cell is most
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frequently invariable/unchanged and, as a rule, is displaced to the

periphery of cell,'and it 1s sometimes and ejected outside.

In this condition nerve cells can remain for a period of 3-4
veeks after trauma, Subsegjuently in the predominant majority of nerve
cells was reduced normal picture, whereas their insignificant unit,
apparantly underwent deepsr necropiotic changes. Together with the

describsd changas in the type of axonal stimulation, near the

nacrotized foci occurred the cnanges, vhich resembled the picture of
the ischemic disease of narve celis (homogenization of cellular body,
wrinklad dark nucleus/kernel), and finally it was possible to note
deep necrobiotic changes in the nerve cells, which appear as a result
of paricellular edema (A. Ya. Podgorny, M. P. Postolov). Glial
r2action during the traumatic processes occurred very limply.
Proliferating phenomena froz tne side of glial elements/cells
intensely came forward only in the presence of foreign body: with
changad nerve cells cnly rarely it was possible to see glial knots or
moderate diffuse proliferation. In dead persons in the hospitals the
anatomical picture of the damages of the contained spinal canal was
characterized by following data: the complete destruction of the

diameter of spinal cord is notad iato 39.30/0, of thenm

full/total/complete anatcmical interruption - into 28.60/0, contusion

softaning - into 10.80,0, the partial decomposition of the substance

e

of spinal cord - into 27.30/0, Iccus nacrosis and softening - into 1
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17. 30/5, the compression of spinal cord - into 4.40/0, the damages of
horse tail - into 14.2c/c, nemorrhage into the shells of spinal cord
~ into 8.10/0, hemorrhage into the substance of spinal cord - into

5. 80/0, the deconpositiocn of rootlets and intervertebral

ganglia/nodes =~ into 0.40/0.

According to the data of autopsies, on the field of battle the
full/total/complete interruption of spinal cord was discovered into
47.00/0, partial damage into 22.00/0, remaining 31.00/0 fall on the
hemorrhages in membranes (17.00,0) and into the substance of spinal

cord (14.00/0).

puring the comparison of these data it is established that the

greatest numerals ralate to tine heavy damages of spinal cord both
with the full/total/ccomplate and with the partial violation of its
intejyrity. Relatively high percentage were also the damages of horse
tail. On the field of Lattle, as one would expect, with the autopsies
of dead persons in the sharps/acute period were encountared the
r2latively high numerals of hemorrhages into the shells and the
substance of spinal cord, which i1n essence characterized the severity

of the damages of spine as a waole.

Complications.
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The developed infectious complications in the shells and the
substance of spinal cord led in a number of cases to the fatal result

on the 3-5th day after frullet wcund.

Jith tetanus of any pathoanatomical special
f2aturas/peculiarities in che tissue of spinal cord there was not.
With it macroscopic changes were expressed only in insignificant
hyperemia of the vessels of shells, that it did not give grounds to

prosector to place pathcanatoaical diagnosis.

The anaerobic infection, vhica developed vithin the spinal
canal, vas characterized oy the extensive aelting of the substance of

spinal cord,
Page 57.

Hovevar, in a number of cases toxic phenosena during the anaerobic
’ infection in the cerebrospinal canal so rapidly led to death that the
! morphological changes in tissues wmacroscopically yet were not caught.
In such cases clinical diagnosais, as with tetanus, it served as basis
for the correct estimation of the available specific process, but

vithout sufficiently eixfressed macroscopic data.

The early forms of spinal meaningitides in the protocols of
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autopsies vwere noted in the form first of focus onss, then of the
more diffuse cloudiness of soit sanells. The cloudiness of shells
achiaved the greatest intansity pear the wound. Histologically such
maningitides were characterized by the picture of serous-suppurative

inflammation with the rresenca 1in infiltrates of predominantly

polymorphonuclear leukocytes.

Massive suppurations in the shells and the substance of spinal
| cord were observed with the suppurative ones cf process in the wound
canal, These group unites tne focllovwing suppurative complications:
external suppurative pachymeningitis (according to scme authors -

pachymseningitis externa), epidural abscesses, which ascend

suppurative leptomeningites, sufppurative meningomyelitis, restricted

suppurative lsptomeningitas, aoscesses of spinal cord. With of this

type complications special importance acquired the character/nature

of suppurative process in tne wcuna canal.

As illustration to the aforesaid can serve the combined wounds

of spine and abdominal area with the presence of ichorous-suppurative

contents both in the external wound and in the soft shells for entire
elongation/extent of back and on the basis brain (Pig. 27). These
vounds, according to climical epicrises, were alwvays characterized by

extremely heavy course.
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External pachymeningitis. Suppuration in the apidural space most
frequently was arra.ged/located on the dorsal surface and sosetiaes
achieved considerable sizas/dimensions lengthwise. On the preparation
of military medical museuam NO 337 this =2xternal pachymeningi=is
occupies in the diameter the space, the equal to 3/4 diameters of

spinal cord {(Pig. 28).

During the restricted eancysted processes in the epidural space
the accumulation of pus achievea such sizes/dimensions, tha%t late
surgical intervention did not reaove the created compression of

spinal cerd.

External pachymeningitis frequently was developed after epidural
hemorrhage. Macroscopically external pachymeningitis became apparent
in the form of lamellar education from the granulating of education
from the granulating tissue with tne uneven surfaca, is fregquently
the loosely joined with tne pcnes spine. Depending on the
character/nature of process and period of death of casualty, this
@ducation had first) (in rresence of hemorrhages reddish-brown, then
y2llowish-green (during tane suppuration), then finally yellowish-gray
color (with the developing already scar, depsnding on the degree of

its matirity).

Solid cerebral shell duriny tae external restricted process was
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microscopically frequently edematic, with the expanded lymphatic
slits and the parivascular infiltrates from the leukocytes, the
lymphocytes, among them there were macrophages. Soon after wound the
histological picturs of extarnal pachymeningitis was represented in
+*+he form of massive infiltratas from the fresh and decomposing

laukocytes, a large number of giant cells and newly generating

vessals.
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Pig. 27. Blind-end combined with tae abdominal area penetrating wound
of spina at the level cf tha LI lumbar vertebra. Sub-arachnoidal

traumatic hemorrhage. Icanorous-suppurative ascending cerebrospinal
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meningitis. Preparation VMM No 1062. (Artist of T. V. Belyayev.,).

Page 58.

L. I. Samirnov considers that for pyo-productive external
pachymeningitis is characteristic the growth of graaulating tissue
only over the external surtace ot the sclid cerebral shell, which
does not penetrate intc its taickness. According to his data,
granulating tissue is connectea mainly with the skins of the
osteochondral layer of the spinal column. In the series/nuamber of
preparations it observed the substitution of wound defect in the
solid cerebral shell via the intergyrowth of filaments and vessels
from the osteochondral layer, and the granulating villi - from soft
carebral shells, One of tne frequent reasons for the development of
pachymeningitis was presence in the epidural space of the bone
fragments of that or anctner value, which wvere dalayed there at the
aoment of wound. During tne histological investigation in such cases
vere detected the bone fragaments, surrounded with granulating tissue.
Usually already in the early stages of the formation of granulating
tissue among the fibrous cells were secreted by their
sizes/limensions and stain/staining the osteoclasts which contributed
to the resorption of bone fragyaments. Osteoclasts, as is kncvn, are
formed on mesenchymal syncytium cr reticular tissue and are

polynuclear education. Beiny iatroduced in the bone tissue, they
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rasorbed the latter, why in tha reabsorbed bone fragment were foraed
different value areas and lacuna (Fig. 29 and 30), fragment gradually

was decreased and frequently coampletely it disappeared.

Tha2 forsign bodies ¢f anotaner nature (metallic fragaents, small
pieces of trea/wood, different tissues, etc.), if they vere not
removed during the surgicai treatment of wound, vare usually
coverad/coated with dense ribrous tissue, around them vere formed the

restricted granulomas.

Suppurative ascending spinal ieptomeningitis.

Q«-a‘
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External suppurative pachyseningitis after the bullet wound

28.

Pig.
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preparation V¥MM No 837,
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Page 59.

surrounded granulating

Bone fragments in epidural cellulose,

29.

Pig.

ion VMM No

Preparat

dicrophotograanm,

resorption.

tissue and undergoing

objective

Ocular 8,

Stain/staining accoraimj to Nissl. VONP.

J669.

20,
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Pig. 30. The same preparation uader graat magnification. Resorption

of bone fragment by osteociasts.

page 60,

The macroscopic picture of tais complication is typical. Solid
carebral shell both with that penetrating and with the nonpenetrating
wounds was strained; with its autopsy in the majority of the cases
was detacted the diffuse massive accumulation of pus, which covers
spinal cord for entire elonyation/extent to the cone and to the basal

surface of large cerebral nemispheres; in other cases pus was

S .
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arranged/located in the fora of small islets, but also on entire

length of spinal cord.

During the suppurative processes, usually in the form of foci,

vas datacted hyperemia of pial vessels, and cn the dorsal surface
frequantly was noted the tarombcsis of veins (Fig. 31). Suppurative
spinal ameningitides apreared both with the penetrating into the
spinal canpal wounds and in the apsence of any damages of the

contained spinal canal.

In the developament of suppurative meningitides wvwith the
integrity of spine large role played the suppurative processes, which
vere being developed in tne meighbocrhood with thea (festering
interfascial, retroperitoneal and aediastinal hematomas, suppurative
paran3phritis, etc.), while in a nuaber of cases suppurations in the

bones of spine.

Histolojical changes wita suppurative leptomeningitis, which
developed after the wcund of the ccntained spine, sometiames
attacked/advanced very early. They wvere characterized first aore,
then by less massive by the volume accuamulaticns of the 1
polymorphonuclear leukocytes, which partly lie between the filaments

of soft shell (Pig. 32 and 33), partly in the arachnoidal slits

vhere, baesides leukocytes, i1t was possible to see fibrin. The valls
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of the vessels of shells, as a rule, underwent intense infiltration
by both the laukocytes and aistiocytic elements/cells. The periods of
the onset of this complication were studied partly according to the
data of clinico-anatomical cosparisons. For the illustration we give

the following observation.
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Fig. 31. Mixed throabus in the pial vein of the posterior surface of
spinal cord. Meningomyelitis. Microphotogram. Praparation VMM No 997.
Stain/staining with the hematoxilineosin. VOMP. ocular 8, objective

20.
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Pig. 32. Diffuse leptomeningitis. Microphotograam. Preparation ViM No
4153, Stain/staining with tne nezatoxilineosin. VOMP. ocular 8,

objective 10.
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! Pig. 33. Microphotogram from preparation VMM No 4153 under large
magnification. Mixed infiltrate from the leukocytes and the

lyophocytes between the tnickened rilaments of soft cerebral shell.
Page 62,

K-is wounded by the frayment 29/I 1943. Clinical diagnosis: the
penetrating vwound of the lumbar division of spine with the partial

' damage of spinal cord.

P Meningeal symptoms appsareda on the third day after wound. 4/II

is dsrivative the cersbrospinal puncture: fluid/liquid of reddish

color, turbid; cytose 753/3 with the preponderance of leukocy. s.
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Treatment by sulfidine. 15/1I casualty passed away.

Pathoanatomical data: the blind-end fragmentation penetrating
wound it the level I and II luabar vertabra with the damage of the
small arcs of these vertenra and spinal cord at this level. Foreign
body by the size/diaension 4x2x1 of cm is arranged/located among the
bone fragments in the vwouna. Diffuse ascending meningitis with the
massive accumulation of fus on the length of back and on the basis

train.

In the givan observation is rapresentad the typical picture of
the course of suppurative postwouna meningitis. Disease was continued
12 days; meningeal symptcms appeared on the 2nd day after wound with

the considerabla pleocytcsis in the cerebro-spinal fluid.

During 12 days the cellular composition of infiltrates in the
soft shalls was changed. Tne leuxocyte stage of inflammatory
infiltrate after the first 4-5 days somevhat calmed down, and to the
polymorphonuclear leukocytes, waicia are partly found already in
disintagration condition, was mixed/added a considarable quantity of
round cell elements/cells (of type of histiocytic ones) and a small

nuaber of plasaa cells.

Prequently the picture of the mixed infiltrates they
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supplemented macrophages. This celliular composition was detected
usually in the cases cf gostwouad ascending leptomsningitis, which

arose in the first 2-4 Weeks after wound.

Ina the form of illustration we give following data of

pathoanatomical study.

Subst. it is =2qual to 19/VII 1944 by bullet. It died 18/VIII
1944. Pathoanatomical diagnosis: tae blind-end bullet penetrating
wouni at the level of III thoracic vertebra with the
full/total/complete interruption of spinal cord. Diffuse
spinal-cerebral leptomeningitis. Badsore in the region of rump.
Gangrenous cystitis (prosector-Lieutanant Colonel of aedical service

A. V. Smolt*yaanikov).

During 4he histolcyicai i1avestigation is discoversd the mixed
diffuse infiltration of the soft shells of pial vessels, and also
spinal rootlets. In sucn cases alvays focusecd atteantion the sharp

thickening of the filaments of soft shell.

Suppurative ascendang or restricted leptomeningites with closed
external wvound, as has already peen indicated, appeared by the
lymphohamatogenic route/pata (suppurative 2amboli, throabophlebitides)

from the suppurative fcci, whacn lie in the neighbporhood with the
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spine or at the spine itself (osteomyelitic foci), and also they were
developed in the presence of axternal pachymeningitis., Both in that
and in other case complication more frequently appeared in the
intermediate, and sometiass also in the late period and
flowed/occurred/lasted more slovwly. In the morphological relation the
late emergent complicaticas in the shells of spinal cord had that
special feature/peculiarity, tanat the leukocyte infiltrates and

macrophages in thesa cases somatimas vware absent, and histological

picture was characterized by the proliferation cf round cell

alements/cells with the fresence among them only of plasma cells.

To the local restricted processes from the side of soft cerebral
shell should be related also adhesive (productive) arachnoidites.
This form/species of complications usually was localized in the
region of wound, for the elongation/extent of several segments.
Intensely groving around the spinal rootlets, fibrous tissue filled
all arachnoidal slits, without penetrating, however, the thickness of
rootlets (Fig. 34). Frequently in the last stages after wound in this
growing tissue provad to be the cystic areas or the areas, filled

with pus.

Page 63.

In the substance cf spinai cord the suppurations, as a rule,
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vere spread only to several series/number of the lying/horizontal
segments, Most frequentiy tney appeared as a result of the direct

contact with suppurative contaats of entire wcund canal and, in

particular, shells. The suyppuration, which flowed/occurred/lasted
frequently with the melting of the substance of brain,
macroscopically easily was determined. In the longitudinal sections
usually came forvward the sector of the softened substanca of the

spinal cord of the yellowisa—gyreea or 4ull gray color.

Thus, the suppuration, waich was beginning usually in the zone
of wound, fraquantly captured saeveral segments. In the necrotized
tissue perivascular leukccyte and lymphocytic infiltrates were
encountered everywhere, while in tne preserved normal anatomical
ralation segments they without any selectivity wera arranged/located

in the white and gray substance.

Just as in the shells, i1n tna substance of spinal cord
inflammatory process appeared via the transfer of infection from the

suppurative focus, located near the spinal cord (Pig. 35).

In this respect coavinciny vere myelitides, which developed in a
smsall number of nonpenetrating wounds. The histological picture of
such myalitides is completely siailar to myelitides, which arose as a

result of the direct contact w#ath the wound infection (Fig. 36).
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Complications of =aptic camaracter/nature. The large group of
complications in tha army and fromt line area coamposed the septic
diseases, which proceed from the urine excretory system which were

isolated into the the special grcup-urosepsis (I. V. Davydovskiy, A.

I. Vasiltyev),
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Pig. 30. Productive arachnoiditis 1in the region of posterior rootlets
of the first lumbar segment. M4icrophotogram. Preparation vi¥ No 102.

Stain/staining hematoxylin-zozin. VOMP, Ocular 8, o>bjective 20.
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Pig. 35. Suppurative myelitis. Biind-end fragmentation penetrating

wound of spine at the level of the VIII and IX thoracic vertebra with

softening of spinal cord from the compression by metallic fragmeant at

|
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the level of lower thoracic seygments. In the longitudinal section the
substance of spinal cord on the spot of compression is higher than
the grey-brown color, it i1s unstructured. Preparation VMM No 59.

(Artist of T. V. Belyayev.).
Page 64.

Under urosepsis is implied the ascsending suppurative infection of
urinary tracts with the dissemination of process to the kidney tissue

inclusively,.

In the fraguency cf compliacations, togather with this process,
stood the septicemia, vanich was being developed with the presence of
bedsoras or differgnt paravertabral ones and another localization of
phlegmons, festaring hematomas (interfascial, retroperitoneal,

mediastinal, etc.) and osteomyelitic foci.

On the autopsy of twigs/roas in the presence of urosepsis most
frequently it was detected dipntneritic, pyo-hemorrhagic or
pyonecrotic cystitis and riprinogjeaous-suppurative and
pyo-hamorrhagic pyelitis and suppurative nephritis. In this case the
pyonecrotic cystitis in a number of casas was thea source of so-called

urocystogenic peritonitis, as a rule, which are finished with the

fatal ra2sult (Ye. A. Terpugov). Clinical observations showed that at
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the basis of the complications of this group, just as at genesis of
bedsores, lay/rested the heavy dystrophic changes, caused by the
damage of spinal vejetative centers (A. M. Wiechert, O, V. Nikolayev,

A. L. Polenov, Ye. A. Terpuyov et al.).

Special interest in pathoanatomical investigations of the
enumerated diseases of urinogenous etiology arose during the Great
Patriotic War in coennection with the wide application of cystostoamy.
In this respect of considerabie attention they deserve the
investigation of A. M. #iacnert. dorking in the army and front line
area, it traced in the periods or development the pathoanatomical
changes in the urinary tracts, waich appear with the wounds of spins.
Moreover, in these investigations 1is valuable the comparison of
histological changes in the urinary system in those, who vere

subjected to cystostomy, dnd ihn those treated it is comnservative.
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Pig. 36, Diffuse my=litis at the lavel of the eighth neck segment of
spinal cord after noapenetrating fragmentaticn wound of the
mesot horacic division of spine. Histo-topographic image. Preparation

7MM No 691, Stain/staining with tanse hematoxilineosin.

Page 65,

On the basis of findinys A. M. Wiechert comes to the following
conclusions., Earliest changyes in tae urinary tracts which can be
observed already to the first-secoad day after the wound of spinal
cord, became aprarent in the form of the disorders of blooi
circulation before the education orf intramural hematomas inclusively.

Thesa changes ware ccnditioned on paralysis of vasomotor nerves. As a

rasult of disorders of bicod circuiation in tissues appeared hypoxia
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and anoxia and to the violation of metabolism/exchange. FProam second-
third day after wound in ctne bladder was observed the deveiopment of
the nacroses whose onset is connected, on one hand, with the
disorders of blood circulation, and on tha other hand ~ by the
mechanical pressure cf urine of the coastantly overfilled bladder.
Necrosss, after arisira in tane places of the most sharply pronounced
disorders of blood circulation in the zone of hemorrhages,
subsegquently progressed; within the later periods entire amucous
membrane, submucous and sometimes muscular layer of the bladder

undervent necrosis.

In origin and developmeat of the necroses of mucous membrane and
kidney parenchyma, as is saown the comparison of the cases, treated
consarvatively, with the operated cases, the bacteria d4id not play
the leading role. Bacteria in tne tissues appeared in the later
periods when basic chanjes, necrcses, were already present. However,
the prasence of bacteria in a nuaper of cases conditioned the
developaent of new coamplications, first of all pyelonephritis and

urosepsis.

The necessary prerequisite/premise for the generalization of
infection in tha system c¢f urine excretory orgamns/controls were the
functional violations, which constantly occurred with the wounds of

spinal cord (paralysis c¢f the pladder, prolonged stagnation of

oo D e~ g
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urine). The operation/process of tne superpubic section of the
bladder removad to a certain sextent these functional violations and
prevented the onset of rota necrotic cystitis and coaplications,

connected with the generalization of infection.

In the practical sense given aata of A. M. Wiechert deserve
attention, first of all, because tney give the morphological
substantiation for the rational use/application of superpubic section
of the bladder, which prevents the complications, which lead, as a

rule, to the lethal cutccaes.

Macroscopic changes or tae orgjans/controls of urina excretory
system during the first 3-5 days after wound are sufficiently
characteristic. The bladder, irf it vas not produced cystostoay, as a
rule, was expand=2d and contaiaed 600-800 cm?¥ of turbid eyes, but
sometimes also it is more. Mucosa of thz bladder was swvelled, it is
sharply hypereaized, with the numerous hemorrhages, near which vere
noted the surface ulceratioans/pittings of brown-gray or brown color;

the walls of the bladder were frequently edematic.

Kidney pelvisas vere expanded against the background of stagnant
plethora mucosa th2m was edematic and it is unevenly covered with

mucopurulant or fibrincgyeancus iampositions. Greatly frequently in the

subpucous layer were detected fine/small, with places flowing
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together, hemorrhag2s. Thus, was a pathoaratomical picture of
hemorrhagic suppurative cr fiorous-suppurative pyelitis. The tissue
of kidney in the presence of the described changes in the pelvises
was pale, hardly by the distinguisaed figure of cortical and
medullary layer. Histolcgical investigation usually showed necrotic
changes, beginning from tne renal scupbuli to the epitheliua of ducts
inclusively with tha leukocyte infiltration of interstitial tissue

and ducts.
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Page 66.

The early appeared after pullet wounds characteristic
pathomorphological chanyes ain the urinary organs/controls are

illustratad by the £cllcwiny ovservations.

Clotien) §-0 is wounded by the trayment 6/XII 1943, it died 9/XII
1943, Pathoanatomical diaynosis: the fragmentation wound of neck with
the break of the awned extension of the V rneck vertebra. The
contusion of spinal cord at tne ievel of the V and VI neck vertebra;
diffuse, purulent, scinal leptopacaymeningitis. Diphtheritic ulcerous
cystitis and ascending gyslonephrictis. Orosepsis. Histological
description of the wall cf tne bladder: the necrosis of mucosa, which
captures partially and submucous layer. On the boundary with the
necrosis massive polymcrpacnuclear infiltrate (zone of demarcation
inflammaticon) . 2Edema of subamucous and muscular layer (Fig. 37.

Specimen of the military medical auseum No 1722).

Death of this wounded witva contusion damage spinal cord at the

level of lover neck segaents advanced on the 4th day after wound. In
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the pathological-anatomicali diaynosis, together with the suppurative
complication, in the shells of spinal cord was noted also urosepsis
source of which was diphtheritic ulcerous cystitis and ascending
Eyelonephritis.

CP%EfQ;S is wound2d 20,XII 1942, it died 9,1 1943. Clinical
diagnosis: the perforatiay oullet wound of the IV luambar vertaebra
with the damage of the filaments cf horse tail at this level.
Badsores of lumbar regicn, ruap and nates. Bilateral

bronchopneumonia. Septic conditica. General/common/total depletion.

Pathoanatomical diagnosis: the perforating bullet wound of
lumbar region with the treas ¢t pcdy of the IV-V lunmbar vertebra,
with the dacomposition of twe filasents of horse tail at this level
and the damage of the cceps of rigat iliac bcne. The ascending
fibrinogenous-suppurative pyeiconephritis. Urosepsis (prosector of A.
V. Nemilov). Praparaticn of tae military medical museum No 1719, left
kidney. RKidney by the sizes/dimzansion 12x6 cmn. Pibrous capsule is
taken/removed. Pelvis is sharpiy expanded. Mucosa for entire
alongation/extent of dark-red color, by places with the hemorrhages,
is covered with fibrincgyenous-suppurative iampositions (diphtheritic

) pyYelonephritis).

The tissue of kidney flaccid, boundary betvaen the crust and

e T e
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cerebral substance unclear, fijure 1t is almost effaced (Pig. 38).

In this case the wcunu of the lower unit of the spine ended by
death on the 20th day aftar wound directly frcm urosepsis source of
vhich was the asceading fivrcincyencus-suppurative pyelonephritis.

(et ) Ae

3-v is wounded 2/1IV 1944, 3t died 28,1V 1944, Clinical
diagnosis: the blind-end fraymentation wound cf breast with the wound
cf spine. Sepsis. Bilateral pneumonia. Pathoanatomical diagnosis: the
perforating bullet wound of aneck and breast tc the left. Hemorrhage
in the epidural cellular tissue of the neck and thoracic division of
spine. Scftening the sucstanca c¢f spinal cord at the level of the
I1I1I-V thoracic vertelra. 3edsorss. P fibrincgenous-necrotic cystitis
(Fig. 39). Pyelonephritis. Jrosepsis (prosector the Major of amedical
service F, Ye. Ageyctenko). Preparation of the military medical
puseum No 2598. Kidney 1s 1acreased in the sizes/dimensions, capsule
is taken/removed without tne datect of substance. Tissue alaost
variegated, boundaries c¢f crust and cer=2bral substance are
ill-definad. Pelvis is expanded, aucosa is covered with the tightly
sitting gray coating. Curinj tae aistological investigation is
discovered typical dipktteritic pyelitis and the ascending

suppurative interstitial aephritis (Fig. 40).

In this observation «4itn the combined wound of spine and chest
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was discovered the focus ot softening in the upper thoracic division
cf spinal cord. Just as in tha preceding case, death advarced cn th=
26th day from urosepsis; oy the source of urosepsis was a
fibrinogenous-necrotic cystitis fpyelonephritis with the pyonecrotic

changes in the parenchyma oi xiagneys.

Thus, on the basis of tha given macroscopic and histological
changes, which were teing daveiovfped in the urinary systea within tha
earliest periods, it should be pcinted out that at the basis of these
changes lay/restad the necrotic aad inflammatcry processes. The onset
of these processes, ¢n c¢ne pand, 1s connected with the decomposition
of gestative spinal centers, and on the other hand - with those
conditions which created functicnal violaticns in these

organs/controls upon the introduction in them of bacterial flora.
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Page 67.
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Fig. 39. Left kidney. Necrosis of the aucous ameabrane of kidney

scuphulus, Microphotogram. Frepaiation VMM No 2598. Stain/staining

vith the hematoxilineosin., VCM¢. Ocular 8, objective 10.
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Fig. 40. The same preparation. Mdassive polymorphonuclear infiltrates
in the interstitial tissue uf tine cerebral substance of kidney.
Accunmulation of polymorphcnuclear leukocytes and necrosis o the
epithelium of the collecting tutes of canals. VOMP. Ocular 3,

objective 20.

Page 38,

3ut, naturally, within Jhatever gariod after wcund appeared this

complication, initial fatnosorphcicgical changes they were identical

recently given.

Bedsores. NDne of tae freguent foras/species of complications
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with the wound of spine war: padsores. They appeared in the sacral,
heel region and above tie larje trochanters of thighs, it is
thinner/less frequent in the rsgion of elbovw joints and spatulas.
Their pathoanatomical picture in tae initial period of disease vas
represented in the form first orf tae sectors of dry gangrene, then of
foci with the crawvling edyes aaud the bottom of dirty green color,
with the unpleasant rottiay odor. At the specific stage of tha
development of gangrencus process were uncovered the bones with
subsequant osteonecrosis ana osteltis, or osteoayelitis. Frequently
bedsores were formed simultaneously in several regions (rump, thigh)

(Pig. u41).

N. I. Chekalova gives the series/nusber c¢f her observations when
bedsores were arranged/liccated cn the internal surface of knee joints
vith the melting of articular ouisae and the Jdevelopment of purulent

gonites.

Pnauxonia, In the .rotocols of autopsies usually vas given as
the reason for death f.ne focalsacinous scattered or drainage
cne~-sided less frequently tainner/less frequent bilateral
brcnchopneumonia. Prequently pneumonia flowed, occurred/lasted with
the phenomena of edera and vy initial necrotic ones change. Present

gangrenous pneumonia were encountared only in the presence of

aspiration, i.e., with tha simultaneous wound of spine and jaws or
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upper respiratory tract.

T. S. Istamanova noted catarrnal pneumonia almost in the half

those all obtained the wcunas of spine. According to her data a great
number of pneumonia is discovared with the wounds of neck and
thoracic division, vwhereas with tne wounds cf lumbar division
pneusonia wvas encountered six times more thinly/less frequeantly, and
the wound of sacral regicn in the tenths of gercentage it vas only
complicated by pneumonia. In the pathogenssis of such pneumonia the
auvthor perceivaes the discrder of tne conordination of respiration, the
violation of visceral vasomotor innervation, the delay of mucus angd

the activation of autoinfacticn cf the respiratory tract.

Osteomyelitis. Purulent processes in the bones of spine in the

cases, which wvere finisbed letnally, in comparison with other

coaplications occupied srall place.
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Pig. 41. BExtensive bedsores in the region of rumf and thighs.

Preparation VM4 No 4197,

Page 69.

Usually they were developed ia the region of wound and then they
converted/transferred to the undamaged/uninjured vertebrae,
frequently capturing on 3-4 verteorae even more (Fig. 42).
Thinner/less frequent osteodyalitis of spine vas developed near
phlegaon. As showed the clinical X-ray observations, especially
frequently suppuration vas noted in the damaged bodies of vertebrae.

This is completely explainea, if we consider the vastness of the
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necrotized masses, which are yenarated as a result of wound in the
porous substance of the Lody or vertebra, and the free access to
infection into this unit of tne vartebra. Bullet osteoamyelitis
usually consider as the comcination of two processes - necrosis and

suppurative (pyo- fibrincyanous aand pyoputrefactive) inflammation.

Inflammatory process in the damaged unit of the spine as early
complication was develcped already at the end of the first week after

vound. With the autopsy c¢f spine was noted the kill of the eodge of

the bone wound: porous substance, as a rule, within this perioed was
impregnated with the blccd and pus and had yellowish or sulfur-red
color, Necrotic-inflammatory paencaena with bullet osteomyelitis of §
di ffarent bones, accordiny to 4. K. Dal's data, they were continued i
on the average to 2 weeks. A. P. Avtsyn he indicates, that the x-ray

examination of tubular bcnes astablished/installad 9

pathalogical-anatomical cnanges in the inflammatory character/nature

2-4 weeks after wound. In the protocols of autopsies frequently was

noted for a period of tne 3rd and 4th week the intensely elapsing
inflammatory process. Ccnsiaeratly thinner/less frequent in these

reriods was discovered tke davaelcgment of granulating tissue. The

development of osteosclerosis (consolidation) was observed fronm

U-6~-th the month after wcund, taat confirm clinical data. During the L
developnment in the vertebras of the inflammatory changes, which

4
appear on the elongaticasexteat, were destroyed mainly the bodies of h

B e
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vertebrae.

This in the identicai measura was observed both with the
localization of inflammatory focus in the bone unit (wvound
csteonmyelitis) and during its development from phlegmon of the
surrounding soft tissues. Carcnic osteonyelitis vere sufficiently
frequent complication in the nospitals of frcnt rear. They were
usually characterized by the auucation of those not long healing

fistulas, frequently with the sequestration cf bone fragments.

It is difficult tc reliably establish/install the reasons, which

support in the bone tissue i1pf' zmatory process in those wounded the

spine with the damage c¢f spinal cord. On one hand, the

lovered/reduced general/commcn/tctal resistivity of organisa and the
violation of trophic system in suca vounded, while on the other hand,
the presence of other sucpurative foci (bedsores) played not
latter/last role in the pathoyenasis of chrcanic osteomyelitis.
Osteoayelitic foci in a nuwmper c¢f cases were the sources of the
suppuraticns in the shells and or the substance of spinal cord, and

also they led to the developraent of sepsis.
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Pig. 42. Osteomyelitis cf tne pcdies of neck vertebrae after the

bullet wound of the soft tissues of neck. Preparation VMM No 3681,

Page 70.

Both in the late ard in tne earlier period with osteomyelitic
complications on the autcpsy were detected fistula courses. Sometines
such courses were the corsideranle range: for exaaple, in one case
fistula canal of an iliac-sacral acticulation (osteomyelitic focus)
vas opened/disclosed at tne lavai cf the cross extension of the II

luabar vertebra. Most frejuantly wvwith chronic bullet osteomyelitis of

spine pus was separated/liberated through the fistula courses aazong

the scar tissue.
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L. I. Smirnov on tane onasis of the pathomorphological
investigations of the tullet wounds of spine, carried out by it
during the Great Patriotic dar, unites all means of appearing in this

case pathological-anatcaical changas in tha spinal cord and its

shells into four basic groups.

1. Traumatic necroses (prisary and secondary); process of
healing of wounds of sginai corad and its shells; disorder of
circulation of blood and cersaro-spinal fluid; presence of foreign

bodies in area of spine.

2. Reactions of frontiwr «nd distant ¢issues to products of
tissue decomposition/decay and tc¢ foreign bedies, to circulatory and
trophic disorders (seccnudry necroses, eodamatic meltings, nonpurulent
ayelitides and leptomeningitaes, Jdirfuse and restricted glial
‘ reactions, development ¢f graaulating tissue in periphery of foreign

bodies, ascending and descending degenerations).

\ 3. Complications cf infectious and discirculatory

R

character/nature (supptcacive uxternal pachymeningitis and

phlegmonose epiduritis, fastaering wound, suppurative myelitis, which

ascends spinal leptomeningitis, festering scar).
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4. Complications, ccnnectda with fallout of functions, which
appear with wound of sgical ccrid (have in mind trophic cystitides,

ryelonephrites, bedsores, pneumcnia, etc.).

The given above description data of the pathoanatoamicali studies,
vhich reflect the exrerisnce of tha army and froant line anatocazical
pathologists, in essence 4ill agyree with this systematization of all

pathological processes, which appear with the bullet wounds of spine.

However, this quesctioa as the healing of the wounds of spinal

cord, in view of the seriss/nuamver of morpholegical special
features/peculiarities, snould te considered as the final phase of

the issues of wounds.

Primary necroses in tne spinal cord appeared on the spot of the
activity of the wounding saell and on the edgqes of wound canal or as
a result of compressicr, ccntusion, and also elongation of spinal

i cord and its rootlets.

e

Secondary necroses composea one of the main pathomorphological

/ rhenomena vhich axpanded the rejion of tissue decomposition in wound

| and led to the onset of new necrobiotic foci. To the education of

)
;
i
i
;
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secondary necroses frequently ccntributed pachymeningitis, foreign
bodies, violations of rccr apd lyapgh circulations to the stasis
inclusively, compressicn by the units of the destroyed
ligamentous/connecting apparatus (yellow ligament) and cicatrical
growths. In view of this diversity of gemnesis secondary necroses
appeared in different prerioas arter vound and nmade the condition
worse of the partially damagyed spinal cord, most frequently at the

haight of the develogmeat of septic phenomena.

Rha effect of septic condition on the davelopment of the
sacondary necroses, which made tne course worse of ayelitidas, it was

noted freguently and in the clinical observations.

Page 71.

According to the ctservacicas of A. N. Bakulev, the partial
damage of spinal cord, discovered during the cperation/process, was
finished during the davelopmant of septic condition with the
full/total/complete meltiny of the substance of spinal cord on the
diameter and it led to the full/total/coamplete anatomical

interrcuption.

Among the suppurative ccmplications deserves attention the

aorphological determinaticn of epidural abscesses and abscesses ir
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the spinal cord.

The frequency of actual abscasses vith the presence of pyogenic
membrane/diaphragm, as under conditions of peacetime, with the bullgt
wvounds it is small. As it vas possible to establish/install on the
trotocols of autopsies, unaur this diagnesis frequently vere
describad the restricted accumulactions of pus around the foreign body
cr without it, on the external surtface of so0lid cerebral shell, in

the soft shells and in the suostance of spinal cord.

I. V. Davydovskiy irdicates tnat on the course of wound canal
can appear the separate 1solated/insulated accumulations of pus,
which ramind the abscesses of wcund canal. This type of accunmulations
of pus were noted on the autopsies of dead persons from the wcunds of
spine, especially with the comoined vounds. The given point of view
for the morphological represancation about the abscesses should be
transferred also to the contents of spinal canal, wvhich will to a
considerable extent remove frequently encountered in this respect

noncoincidences of clinical anu anatomical diagnoses.

Cleansing and healiny of the wounds of spinal cord - long
elapsingy process, The resorption of the fission products of myeline
and blood clots in the region of tne focus of softening, just as in

the brain, can be drawn ty years. Begins this process already during
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the first days after wound, as sccn as appear macrophages. The
process of cleansing in tane damayed substance of spinal cord proceeds
considerably more rapid cnly with the damaged solid cerebral shell.
With the penetrating wcunds of sginmal cord without the damage to the
latter the resorption of the destructively changed unit of the brain

is involved/tightened fcr a long time.

The healing of the wounds cf spinal cord during the favorable
course was usually esccrted/tracked by Aifferent intensity of the
grovth of young connective tissue. In the soft shells this preceded
initial adhesive arachnoidictis and then it already protruded
coarsening of scar as the metaoa of the develcpment of fibrous
tissue, Within the later pericds tne insignificant arachnoidal growth
either were resolved or, wnich cccurred more frequently, they wvere
converted into the dense cicatrical education which should be
considered as the fibrcus arachnciditis. These growths of fitrous
tissue, penetrating tlke tnicxkaess ¢f solid cerebral shell, led to the
development of scarry Jdefressions. The formed scar replaced wound
defects both in the ceretral shells and in the substance of spinal

cord.

In the presence of the foci of necrosis in the brain tissue
already to the 3rd week were formed the areas with the well expressed

connective walls. Sisilar swall areas subsequently wholly occluded




o <
e

T

=

DOC = 80079105 FAGE |90

and wera the massive ccnnactive scar, which consists in such cases of

the older coarsened and yocumger fiiaments.

dith the autopsy ¢t the dead persons after a year and more aftar
the wound of spine, besides recently described Rubtsovs changes and
pressnces of cystic areas, ia the spinal cord were detected also the
cysts on the spot of those been more or less large/coarse
hemorrhages. Latter/last form/species areas were encountered in the

apidural space, in the scars, espgscially in the regiom of horsa tail,

and finally in the brair tissue.

|
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Page 72.

Chapter IV.

General/common/total questions of clinic of bullet wounds and damages

cf spine and spinal cord.

Corrasponding member of tnhe Academy of medical Sciences of the USSR

honored worker of science professcr I. R, Razdol'skiy.

Periods in a course of tullet wcunds of spine and spinal cord.

In the clinical course of tullet wounds and damages of spine and
spinal cord, as showed tke experiaent/experience of the Great
Patriotic War, should be distinguished four periods: 1) sharp/acute,

2) early, 3) intermediate and 4) late.

Sharp/acute period covers tne first 2-3 days. In the neurologic
relation this period can ve decfined as "chactic™ by analogy with
“chaotic period" during tne damages of brain, isolated HN. N.

Burdenko.

In sharpr/acute period the clinical manifestations of different
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wounds and damages of spinal cord are siasilar. The wvounds of spine
vere frequently coamnplicated by traumatic shock and sharps/acute aneamia
in connection with the tlcou loss. These complications in coambination
vith the Jdamage of other vital organs/controls vere frequently the
reason for "sharps/acute death" in the quite fcremost stages of
evacuation. In the unit ¢f tase cases with the wounds of the
lovwer-thoracic and luntar division of svine vere noted
retroperitoneal hematomas, which were escorted/tracked by peritoneal
syndrome with the pictcre of "shacp/acute stomach® (stimulaticn of
syapathetic ganglia of the luabar division of frontier shafi) and
they sonmetimes even imrelled surgecns to the test

laparotomy/celiotonry.

Early period covers the subsejuent 2-3 weeks after wound. In
this period usually became apparent anaerobic infection. ﬂhurologic
in the early, as in tbke sharpsacute, the pericd in the majority of
the cases of the most diverse wouuds (penetrating, nonpenetrating,
and also paravertebral) was noced the syndrcme of the
full/total/complete viclaticn <t the conductivity of spinal cord. In
the pathogenesis of this syndrame were multifeature reasons and aaong
thea spinal shock, violaticns of roof, lympho- and liguor circulaton,
and also aicrostructural changes in the parenchyma of spinal cord as

a result of the associated jolt and its contusion.




P

:rr<

DOC = 80079105 PAGE |93

Experiment/experience showed that the reversible changes, not
connected with the rough damage cf spinal cord (edema and bloating),

usually disappeared toward thse end of the early period.

One should add that for the early pericd of the damages of
spinal cord is characteristic the appearance cf complications fron
the side of the urinary tracts, and also the onset of bedsores and

pneumonia of differemnt origain.

Page 73.

In the early pericd the estimation of clinical picture presented

for the neuropathologists serious difficulties,

To solve a questicc about the need for radical surgical
intervention in the early period was extremely difficult, and corract

topic diagnosis is freguently 1impossibla.

Toward the end of this period already clearly was
revealed/detected the beginaniny or the series/number of infectious
complications from the side of abdcminal and chest area with the
combined wounds which received full/total/coaplete development in the

following period.

T ettt
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Intermediate period lasts to 2-3 months. In its initial phase
vere eliminated the phemcaena ot spindl shock. In the same phase
noticeably vas cleaned tke wound after its dissection in the foremost
stages. Under the favorable conditions in this period the wound
healed. To the 3-4th week more or less were drawn the actual sizes of
the damage of spinal ccrd and 1t¢s character/nature
(full s/total/complete transverse contamination, partial damage,
contusion of spinal cord, hesatcmyelia, etc.). Under the favorable
conditions this period ccincided with the period of the "reduction of
functions", Under the unfavorable conditions the wounded
comparatively rarely survived tnis period, since in the time it
coincided with the nmaxismum development of different early

complications.

Depending on degree and level of the damages of spinal cord, in
the beginning of interzediate pericd already achieved considerable
davelopment the bhedscres in tne region of ruap, large trochanters and

other projecting divisichs sgius aad bodies,.

In the absence of proper prophylaxis and departures/attendance
the complications of trcphic and infectiocus character/mature in the
urinary tracts rapidly progressed, which by itself or in combination
with the infection frce the wouna and the bedsores led to the

development of sepsis.

AT s,
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The violation of rpictein metabolism/exchange in combination vith
the infection (urinary tract, wcund, bedsores) and frequently wvith
the exhausting diarrheas led to the development of wound cacherxia.
With the combined wounds dicieady at the very beginning of this period
or at the end of the early pericd appeared terrible, risky for the
life complications froa the side of the organs/controls of chest
(suppurative pleurisy, mediastinitis, traumatic pneumonia, etc.) and
abdominal area (peritonitis, diseases of parenchymatous
organs/controls). In the same period wvere develcped suppurative
processes in the bones (cstecmyelitis), the shells c¢f brain

(meningitis, epidural atscess) apd in the spinal cord.

Under the favorable conditions, in the cases of the
insignificant damage of spinal cord and taking of the proper measurss
in this of the period of wound, acre or less fully vwas reduced the
function of the bladder. After the liquidaticn of complications the
“traumatic disease/sickpess/illness/malady"™ of spine and spinal cord

convertad/transferred into the tourth, or the late, the period.

Late period began from 3-4~-th months after wound and was
continuad not definad for loay (2-3 years and aore) . Neurologic this

period was characterized by furcher progressive, very slov reduction
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of the functions of spinal cord; it vas reduced automatism of the
divisions of spinal cord, arrangjed/located down froa the level of !
full/total/complete cross iaterruption, and also were reduced the
functions of the preserved elements/cells of spinal cord during its
partial damage. A consideéranle nuaber of observations attests to the
fact that even after 5 years the process of reduction of functions it

was not possible to considesr finally completed.

Page 74, ]

In the same pericd ware developed late complications in the

spinal cord, its shells and roctlets (pachymeningitis, arachnoiditis,

msningoradiculitis, discirculatery violations, atc.). In the initial
thase of this period were already cbserved changes in the spine in

connection with the organizaticn of the callus, the dynamics of

osteomyelitic process, which lad sometimes both to the late
deterioration of functioas of sginal cord, to radicular pains and to
aggravation of process ip the shellis and to the violation of statics.
The infection of the urimary tracts in this period extinguished or,
being periodically peaked, it yave the outbreaks of cystitis or
pyelitis. The violations of urination renmained frequently for a

prolongaed time, especially afterwvard the more or less considerable

damage of spinal cord.
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In this period was cbsarvad the formation cf concrements in the
urinary tracts, and alsc the series/number of considerable
morphological changes in them (expansion of tail end of the urethra,
strain and chande in the capacity of the bladder, various forss of

cystitis, expansion cf felvisss, etc.).

The outbreak of the infection of the urinary tracts vwithin the

late periods after wcurd can prcve to be fateful for the wounded.

Are known the cases of lornyevity even with the
full/total/complete anatcmical interruption of the spimal cord
(patients lived by 10-15 and more than years after wound:; A. L.
Poleanov), but consideratly aore trequent in the late period the
relapse of the infecticn of the urinary tracts led these wounded to
death. On the contrary, woundeu, wno withstood ccntusion or partial

damage of spinal cord, in tanils period gradually returned to the wvork.

General/common/total symftomatolcyy of bullet wounds and damages of

spinal cord.

The experiment/exgperience of the Great Patriotic War it is
considerable expanded an¢ to angle it brcke the existed

representations according to tne series/number of

general/common,total and particular questions of clinic of bullet
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vounds and damages of siiaal cord, vhich remained little illuminated

after the first world war.

General condition of wcunded ia a sharp/acute period.

Tha appearance of wcunded, their general condition and tehavior
in essence dep=2nd on tte severity cf tae damage of spinal cord,
localization of damage and severity of the associated damage of

internal organs/contrels.

during the heavy cazages of brain the majority of wounded as a
result the general/comzcn/totadi, but more frequent than cerebrospinal
shock during the first hcurs and the days either did not
test/experience pains cr experiensced insignificant pain in the region
of wound. They are flaccid, apatbetic, patient, rarely somewvhat
euphoric. Without testiungy/expsrieacing pains and without being awvarse
in the possible consequences of wound, they during the first days
comparatively easily reccacile tnemselves with their
position/situation, but subseguently, in propcrtion to the
realization of the severity of its position/situation, many of then

became closed, oppressed.

Pull/total/complete contrast to them represented wounded with

the partial damage of horse tail or with the jamming (without the

B Rty
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full/total/conplet= dardag2) oL auy vosterior rootlats by tha wounding
shell or by bona fraymeat, Tais Jdny wounded Jgroups experisnced cruel
pain, which caused “c¢ taea neavy sufferings. They were agitazaed: taey

10aned anl shouted frem tne ,ains, persistently ceguiriaygy aid.

iith the larjy2 Llceu losses tae face of wounded palis, Liaes 2
face ara sharcpgened, Espeéciiily aeavy iampressicn oroduced Lhose

wound2.1d =h2 neck divisicern oZ :z.inddi cord, They are coadblet=2ly

inaobilizai. Respiraticn 15 aradered/hangerel and wheeZing as a
rasult oI the incavacity or sudnuaza to fregquently sypectorats 1ucus.
Thase woundiadl sSu1ff2red tra. tn=2 suiloca*icn. Tace and taeic jaws Were

cyanotic, wvolca- soundless, saccacac. Indgesticn in aany w#as 1ztan2i,

bout thea it is vossitle to sveax that in *hem live caly +tae eves.
Already fujitive exaiinaticn/inspection revealed/datacted in
nore ieavily Woundai Jjeeg uisocuwrs of hemodynamics, respiration,
thernostatic controal., The aisciuers of hemodynanics were evince® by a
change in the arterial ,rassuce and heart activity, especially the

thvtat of heart contractions,

In nany «ounded wa= acteld sharp/acut2 arterial hypotonia. The

arterial pressure a2ither compl2ateiy could nct be measured, or it was
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vary low. 1%t descend3id as asaxizda (to 70-60-50) aa, and is scumetines
lover), so also miniwmum gressure (to S50-40 am3); pulse aaplitude
{pulse pressure) vas srall, scaetines conpletely it disappeared. This
incidance/drop in the artecrial tcne noted G. P, Schultze and A. S.
Jriovskiy mainly with tane€ «ouaus oz neck and of *he uoper thaoracic

division of spinal ccrd.

50 sudden drop of prassure of the blood with these wounis vas
apserved not onlyvy luring their ccapinaticn with tha2 heavy wound of
*ha organs/controls c¢f acicwinal and thoracic ar=a, but also «ith the

isolatei/insulated wcunas. Tha latcter fact socke in favor of the

rh

intinata levendence cf the dizciuers of hemodyramics on ths ianmayje o

ta2 392inal cord.

In the cases lighter wouads arterial pressure during the next
1-2 days gradually «as reduced, tut in the heavy cases it renained on

the lo« pnumerals during tne weeks.

dith the wournds of tne avaragyes/aean and lower- thoracic division
of spine arterial pressc¢re 1n wcunued was or insignificantly
lowerad/reduced (with the Leductican of culsa aaplitude), or it was
nornal, in spite of the csutticiently heavy common clinical picture

{pallor, apathy, anechcic voicej.
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In the wounds of the lumter daivision of substantial changes in
the arterial pressure it J4as auot uiscovered. But if with the
latter/last two localizatiors of wounds it changed, then only in
connection with the sirultaneous beavy crushing of the
orjans/controls of thoracic aad apuominal area (ths lungs, the liver,

xiineys, intestine).

Y2nous pressur?2 was aisc icwered, in particularz, aaxd in wounded,

vho entered with the ncraal arterial pressure.

Fraquently were otserved coangyes ia the rhythm of heart
contrictions. With the wcunuys oI tae neck and uopper- thoracic
division of spire usually was aotaa the delay of heart activity; in
s2parata wounded tha puise urvpped to 4J is lover than the shccis per
minute. A. S. Orlovskiy coserveu slowing pulse in the half all those
vounded the neck divisicn and cnly in 9.00/0 of those wounded the
thoracic division, With the wounds of the remaining divisions of
spin2 the frequency cf pulse sitbher was not changed or sometiames

consiierably it was raised (10J-1.0 shocks per minute).

The observed in wcunded slcwing of pulse it was not possible to
explain by a reduced temperature ot body, i.e., by
supercooling/chilling. Ficrst, were observed the cases of rare pulse

at a comparatively little lcwered temperature of body (for example,
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the pulse of 46 shocks fer miaute at a temperature of 35.29).

Page 76,

In tha seccnd place, duriny tae teuperature rise of body the
frequency of pulse, bein¢ increased, nevertheless remained small (for
exaaple, at a temperature of su.t® pulse of 32 shocks per miniute;
after tne h2ating of woundad at a temperature of 36.3° pulse of 40
shocks per mianute). Thiral,;, 1t 1s known that the wounied have in the
saock condition of anocther =2tiotvy,, in spite of hypo-thers,
neverthalass was not ctseérvsd cne such atrupt decelerations cf pulse.
All this gave grounds tc assume trat the delay of heart rhytha was

the prinary, caused damage ot siinal cordi.

As far as condition is coacerned functional of heart in the
sanse of its reducibility, tnen in wounled in “he sharps/acute period,
besides the deafness of tcres, 1t +as impossitle to note the
phenomena of heart deficiency (aosence of shortness of breath,

stagnation in the light c¢nes anug tane liver, edemas, etc.).

ckanges in the respiraticn vere ravealed/detected in the
curtailment of the rhythns ¢f raspiration mainly with the high wounds
(in some woundad to 12-s-0o per azinute) or in the absence of freyuency

increase, in spite of tne sharpsacute vascular deficiency (for
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example, 18 respiratiors at a pressure of blced 90/60; 16-18
raespirations at pressure by 8U/c¢, 2tc.). The simultaneous vwcund of
the lungys, large/coarse houworCaayes into the area of pleura
complicated the disordevrs of ses.iration, caused by the damage of

train.

For the wounds cf spinai corda are characteristic considerable
changes in th2 tempderature ot ocdy. Ao sharpest teaperature drop weas
noted with the wounds cf the necx and upper- thcoracic division of
spin2, With these wounds weie oisacved the cases, vwhen the
temperatire of body desceénced tc 32-30°9, and sometimes to 25-2u4°, It
Jescaniad both axillary and rectai temparature with the amplitude

raduction betwWeen then,

Attention is drawn to th2 ract that the temperature sharply £eoll
already into the first hcurs after wound. In some wcunded, in spite
cf tha applied therareucic mewasurds, temperature returned to the nora
extramely slovly. As an example can serve the following observations

€ G. P. Schultze.

B. 3., u3 years., Blind-end fragmentation penetrating wound of
spine at the level of the VII neck and I thoracic vertebra and
softening spinal cord at this level. Hemorrhage in the shells of

spinal cord and the cereteilunm; the dynamics cf the temperature it is
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shewn in Table 10.

The attempts to save woundei were not crowned by success.
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Table 10.
('3 (D.) Teuneparypa
BpeMr nccie pauenun (3) l (‘415
ARCINTAPHAR l PeKTaILHAN
Ls% ! I
P OMOCTVIISHIL . . . . . . . ... L i 23,2 i 23,67
Un)(epea 115 9aca nocse wocTVMIenna (moce ! |
), TPETOK, nuperitnl Kasopet) ..o oL L | 23.9° ! 23,07
Vepes 4 waca Roclle MOCTYNUIICHNA (nmOeae BAN- i
BAHUA TOPAYero PHUIHMOIOTHIECKOTO PacTHO- | i
pa B BeHY) . . . . . . . e ! 200
@\‘hpea 5 yacoB pocae nocrymaeHua (mocse
mepestnpaviA 500 oM kpoBu) ... .. L. l 24,0° ‘1 24.37
‘f'\)‘lepes 3 49acoB HOCIe NOCTYILIeHIA e 24,27 | 248
(\O,‘lepea 10 wacoB nocde NOCTVILIEHHA (noc:te |
MOBTOPHOTO Bauwsanua Juanotornieckero ! '
pacTBupa) . . . .. L. ! 25,12 25,8°
@‘{epea 13 yacos mocde mocTymleMHA . . L . . i 35.2° f 26,97

Key: (1)« Time after wcund. {2). "emperature. (3). axillary. {4).
rectal. (5). After admissiou. (b6). 1 1/2 Hours after adaission (after
heaters, injections c¢f caaphor). (7). 4 Hours after admission (after
infusion of hot physiolcg-cal solution into vein). (8). 5 Hours after
admission (after transfusion 50U ca3 of blood). (9). 8 Hours after
admission. (19). 10 Hours after adaission (after repeated infusion of

chysiological soluticn),

Pagye 77.

Ke P.y 20 yoars. FragJmentatioa wound of a upper-thoracic

division of spine. Lower fiaccia paraplegia., The dynamics of the

temperature is shovn ir Tanle 11,
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Wounded survived tag sni.ps/acute period and it wvas evacuatad

into the specialized aray hosgizal,

Considerably more rarely was observed hyperthermy. It was noted
mainly with the wounds ¢f a upgper—-neck divisicn of spinal cord. The
author, and also A. S. Orlcvskiy ouserved several patients with an
incrzase in the temperature of tcdy to 39-40°, Attantion is drawn to
the fact that the patients diua not perceive an increase in the
tenperature and even is rcot tasteds/experienced thirst. It is very
possiole that in the sharpsacute periol the hyperthermy occurrad more
frequantly, but in cerrection with the strained work of the dcctors
it either was examined/scanced cr it was exglained incorrectly, for

example, by pneumonia.

The pathogenesis of the violations of hemodynamics, respiration
and thermostatic contrcl, woich attack in the sharp/acute pariod with

the wounds of spinal ccrd, agpareutly is complex.

The most orobable reasca fcr a sharps/acute drop in the arterial
pressure was temporary,/time paralysis of cerebrospinal vasomotor
cantars, caused by the deveicopment of shock ccndition in the division
of spinal cord dovn frcix the fccus, during the simultaneous stopping
of ajdmission to these ceiters ot pressure fcrcam the cerebral vascular

centers, routes/paths frca vaicu were damaged in the region cf foccus.
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As a result with the hiya wounds of spine and spinal cord
attacked/advanced the vasodilaticn in the extensive regions cf body,

result of which was a drcp in the plood fpressure,.

The basic re2ason fui the aeiay of heart activity was, aprarently
paralysis of accelerating nerves ot heart. As a result of their
paralysis relatively is raised the action of the vagus nerve on th=
heart. 3ut in the unit cf the cases of high wcunds, which were being
especlally escorted/tracxed by suw-arachnoidal hemorrhage, it could
take place and straight/airect stimulation of rootlets of the vagus

nerve or its heart center.

The reasons for tte viclaticn of thermostatic control,

apparently were followicg:

1) the disconnectico ot tne large sectors of body from under the

central action of the teat-ccatrcl centers;

2) the heat loss as a result of a drop in the blood pressure angd

dilation of capillaries;

3) possibly, the irsufricient consumpticn/production/generation

of heat (incidence/drot 1in the metabolic processes, immobility).
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The tendency of wcunded «itn the damages of spinal cord toward
the cooling is important viictuaily (heating of wounded in the stages
of evacuation). However, a4applying for the heating of the wounded of
heatar, it is necessary to remember about the frequently observing in
them disorders of sensitivicty ard the viclaticns of tha trophic
systenm of skin and therefore aocut the pcssibility of the

burns/scalds of skin.
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(1)-epes 48 wacos nocIe paHemns . . . . . . .

Table 11.
L‘\ (2’ Tesueparypa
Bpest nmoce panenia (3\ | (‘/3
ARCUIAAPHAA | PenxTaIbHAA
1 nes . |
{rne3 7 wacos nocse pamenuA (MpH noeTyo- s h
I\ Jewmun) oL S 2‘:3 | =
{cjie3 2% gaca nocae pawenna . . .. . . . 32 30
32° 332

Key: (1). Time after wcund. (Z). Temperature. (3). axillary. (4).
ractal. (5). 7 Hours af*er <0ound (after admission). (6). 24 Hcurs

after wound. (7). 48 Hcurs after wound.

Page 78,

Violations of consciousness.

Those wounded the spine with the damsage ¢f sgpinal cord
frequently lost conscicusness. lhe higher division of spine and
spinal cord it was affectea, the amore freguently vere observed the
disorders of consciousrness, and depth and their duration were nore
considerably. During tteé neavy gamages/defeats of the upper-neck
division of spinal cord tue vioclations of consciousness occurred more
than in the half cases cf -53.0c¢/0; during the damages/defeats of a
lower~-neck - into 25.00,/c, dad upper- theracic - iato 12.00/c. With

damages of the remaining Jdivisicos of spinmal cord the disorders of
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consciousness were observed as an exception.

The disorders of ccnsciousness became apparent from the
short-time blackout, tanyled nature, stupefacticn to the total loss
cf consciousness by duraticn frcm several minutes to many
hours. Rarely vere observed naiiucinatory and delirious conditioans.
4ith the high neck wcunds taose affected frequently perished, without

coring into the conscicusness.

3y the reason for the viclation of consciousness was considered
the following: the surrrise discrder of the bleced supply of train
core as a result of the paresis cf bulbar and higher vasomotor
canters in connection with tna comtusion of train stem as the
cerebro-spinal fluid pressure py wnich at the amcaent of ¢the
canetra*ion of the wcuraing snell into the area of spinal canal
suddenly sharply is raised, and also in coanection with jolt and
tension of brain stem at the acaent of colliding the shell w«ith the
soiral cord (especially witva the high neck wcunds). Some authors
explained the loss of ccrnsciousuass with the wounds of spine by the
jolt of brain as a result of nead impact against the soil with the
incidence/drop in the vwcunded, and with the wounds by the fragments

cf artillery shells - action of clast. The discrders of consciousness

in these wounded usually were comc.ned with Jdeaf-mutisa.
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However, important, aad possioly, and the basic reason for the
loss of consciousness was onset in the cerebral cortex of the spilled
inhibition under the effect of tne surprise influx to it of the
powerful sthick flow ¢f necve 1agulses on the afferent paths cf spinal
cord at the noment of its damaye. This explanation will agrge well
with I. P. Pavlov's exercise auvcut the action on the cerebral cortex

cf the prain orf ultrapcwerziul stimulations.

Jduring the heavy camayess/deteats of spinal cord the wounded on
the first hours and éay ar2 usually flaccid, apathetic, thinner/less
frequent - somewhat eurbcric. As a result of the general/common/total
suppra2ssion of psychics/psyche and frequently observed absence of
gains they as 1id not realize the entire severity of their
rosition/situation. The lines ot face are sharpened. Skin integuments

and mucosas, especially with tas aiagh wounds, are pale and cyanotic.
Motor disorders.

Far not in all thcse wouaaed the spine were observed the
disorders of the functicms cf sginal cord, including motor. The
detailed analysis of the aistories of diseases/sickness/illness/malady
shoved that this group cf wounded vas mixed. Into its cozposition
entered the wounded, wtc wera unaergoing detailed neurologic

investigation only 1 1/3-. weexs attar the wound vhen the violations
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of the functions of spinal cord and its rootlets undervent reverse
development, and woundeda these wnose violaticns although occurred,
were weakly expressad ard rapidly tkey disapreared. the majority cf
them was located undercoing medical treatment in the general-surgical

institutions.
Page 79.

In tha statisticians of speciiiizeu neuro-surgical agencies the
parcentaje of *hose wounded the spine, whose neurologic disorders
vere absent or they were weakiy exgressed, vas very insignificant
(3.0-5.0) . Frequency ana canaractersonature of motor disorders in those
survived the first seversi udays arter wound vere found in the
depenience on a number of circumstances and, in particular, from the

level of the wound of siine.

The analysis of data, gyiven i1n Table 12, shows that in 30.20/0
of persons with tha btullet wounus of spine the motor disorders were
absent or they were sc short-tide that up to the moment,/torque of
neurologic examinaticn/inspection they were expressed very Wedxly.
Most rarely motor disoruers ware assent in these wounded the thoracic
division of soine (22.7c¢,/0), more frequent they wvere not observed in

those wounded lumbosacral divisicon (43.00/0). Small number (Q.%0/0)

of spastic paresis with the wounus of a luatar-sacral Jdivision of

——
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spine was explained by the prasence of additicnal stricken areas of
higher than a lumbar-sacrai twnickening, and in the later development

periods here of jet arachnoiditas.

Motor disorders were eacountered more frequently and they were
more heavily with the penetratiayg wounds of spine. Thus, the
full/total/complete viclatica ct tne conductivity of spinal ccrd with
the nonpenatrating wcunds was ocsaerved into U.50,0, and with

penetrating -46. 90/0.

dith the heavy wvounds of spine paralysis appeared, as a rule,
instantly. If wounded at tne aczent cf the wcund was standing, it
usually fell as mowad. Io ccrpnection with the incidencae/drop it

frequently obtained the sugplementary contusions of body or traia.

The maximua of motor failouts attacks/advance immediately after
4ound. Their reinforcing Jduciagy next hours or days was observed
rarely. It was conditicned on prcyressive edema of brain, on growing
cn epidural either subdural nematcma, displacement of the wounding
shell or bone fragments, ehicn penetrated in the area of spinal
canal, in connection with the transfer of wounded or the
transportation. In the ucnit ozt the wounded it was connected with the

early suppurative complicaticas.

e T . T W TR 7674 e OIS e~ + = .
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Table 12. Frequency and caaracters/nature of mctor disorders with the
bullat wounds of spine acd its tasic divisions (in the percentages to

the volume t0 a number cf wcuhac¢ua).

(') : {2) YpoBenn padeHun
Napaktep Hapyiuennn , 8C% orae- &y s ! corcanu-

AW 710380 ¢ meftum@ ' rplvaRoft HO-KpecTs
: HOuHUKa | ‘ } LOuNQ
by, ‘ ‘
RICATCIhHbLIE  DACCTPUHCTRE OTL)TCI'UOBa‘!u‘ 1 | ;

15% I OBICTRO UPOXOANMTH . .« . .+« . . . . . 30,2 1 39,5 22.7 | 40,9
atwid papaawd .o oL L L ( 37,5 1 2.4 37,9 1 5.9
dacTudecKud papaand .. . .. L L L L L 3.8 | .7 3.9 ’ —_

b" wopapes . ..o oL 17,1 15,1 | 9.3 ' .2

CrnacTideckn® aapes . . . . . . . ... L. 2,9 11.3 I 6.2 0,1

\\apahrep HAPVICHIA He VKA3AH 3,5 - _ } 35

} ! : )
\\3\ l i | !
Hroro. i 100,0 i 100.0 Po160.0 1 100,0

Key: (1). Character/nature 2r violation. (2). Level of wouni., (3).

all divisions of spine. (4). neck. (5). thoracic. (6). lumbar-sacral.

{7} « dotor discrders were daos3utr or rapidly they passed. (8). Flaccid

gparalysis. (9). Spastic paralysis. (10). Flaccid paresis. {17).

Spastic paresis. (12). Charactersnature violaticn is not shown. (13).

Altogaether.

Page 30.

The surprise and snacp stiuwuiation ¢f motor guides and reflector
centers of spinal cord ac tne mcment of wound couli, apparently lead
to tha sharp contracticn/.ol.raviation of the auscular groups which
subsequently were paralyzed. As a result of extremity and body for

the instant strongly they wersa strained and accepted abnorral
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positions/situations. Sc, some wcunded the thoracic division of spine
declared, what do they nave "pouy and feet %o the instant it brought
together by wheel", "feet were strained, as the strings", wounded
into the neck division they indicated that "the hands involuntary
rose and then they fell, as lashes", "hands it accurately extsnded

and threw for the shculders".

All neuropathologists notad tnat im the suppressing nuaber of
4ounded the motor disorders initially had bilateral and uniform
charactar/nature., Thinner/less frequent already a the nearest hours |
and day after wound tney werq J3akser axpressed onm one side. Pinally,
in the exclusively rare cases witn the wounds of spinal cordi by the
fine/small mine fragments whacn, as if cutting brain, 4id not deposit
on the remaining part ct it diaueter of considerable contusion, aotor
fallouts from the first bhours after wound were limited only to the
cne half body. During the aamagyes/defeats of horse tail the asyametry
of motor fallouts was ctserved acre frequently and protruded earlier
than during the damagesdeteat c¢rf tae very substance of brain.

-

Rates/tempos and limits of the reverse development of paralyses
first of all were detersined by tna severity ¢f the damage of spinal
cord. With the light jolts of spinal cord the movements coapletely

vaere raiuced during several hours or days. During the more intense

damages of spinal cord the reauction of motor viclations began after
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3-4 waeks and was involved/tiyntened to many months and years. Even
after 1 1/2~2-3-year after wouna motor violations continued to be

reduced,

BExperinent/axperieac: snowed that the reduction c¢f the
reversiole changes in tlhe substaace of spinal cord arnd in the
roctlats of horse tail im tae snarpsacute and earlv period was
detained or completely stopped uue to the pressure on thea of foreign
todies (wounding shells, pcae fragynments), hematoma; in the
interaediate and late periou - cy the callus, epidural scars,

arachnoidal cysts and by pia- aracanoidal adhesions,

The rejuction of zotcr disorders in the unit of the wounda2d not
only stopped, but even 1t was chdanyed by the deterioration which wvas
daeveloped first slowly, tnen sucacute or is sharp. Sharp/acute
deterioration was noted witn nedzatcmas, suppurative myelitides,
epidural, subdural and iutra-seaguliary atscesses and more frequently
it was observed in the 2arly peciod. In the intermediate and late
pariod the deterioraticn was nuied more rarely. It was usually
connected with the deveicpamenc cf pachymeningitis, progressive
arachnoilitis, callus and rlowedsoccurred/lasted more slowly;
subacuta deterioration in taese periods was observed vith the late
suppurative pachymeningitis. 3Scretimes vas ncted the deterioration in

connection with any general/ccaocn/total infection, for example, by

o T g emty s
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influenza, and also with the gpnysical ovarvoltage, the repeated

injury of spine, frequentiy insignificant and the like.

The level of thne criyinal violation of motor functions usually
descend:d, besides sometim:s it 1is very considerable. The latter was
noted in particular during vne gamages/defeats of a upper-thcracic
division of spinal cord auc norse tail., Thus, during the
damages/defeats of a third-fifta thoracic segment initially
frequently appeared paraiysis or aeep paresis of upper aextremities,

subsequently completely disappeare€d.

Page 131,

In such cases the damagesdefeat of upper extremities was conditioned,
apparantlyv on the jolt of necx tanickening or ¢n the spread to it of
jet edema from the zone c¢f thu camage of spinal cord, and also on the
tine/t .aporary disorganization ¢f the syspathetic innervation of the
ypper extremities whose tropaic and vasomotor centers vere laid, as

is known, in upper- thoracic¢ sayaents,

The especially considerable noncoincidence of the levels of
initial and final motor cisordars eere obsarved during the
damajes/lefeats of hcrse tail. For example, during the

damages/defeats of hcrse tail at tue level of the V lumbar or I

B P -
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sacral vertebra at {irs% usualiy vas observed paralysis of lowver
extremities, whereas incluuiny proximal divisions their, residual
conditions they were limited only vo cut or paralysis of foot. Such
extensive initial motor fallouts in this genus the cases depended orn
the contusion of epiconus of the ligquor wave, which appear=d at the
noment of the penetraticr of ccatat shell into the area of spinal
canal, and also from tte suryrise wension of roctlets of horse tail
at the moment of colliding witn thea the combat shell. The mechanisnm
of this distant activity of tue woundingy shell will be exaained

telow,.

In those wounded the spine, +hich sinultaneously undervent the
action of blast, sometizes was n¢ted muscular veakness in the
divisions of body, turned to tha point of impact. It was connected
with the contusion of bcdy wita tne blast, acting like the shock by

wide dull object/subject.

Against tha backgrcund of tne motor violations, caused by the
damaga/defeat ©% spinal cord and its rootlets, at first after wound
can be laminated the overall muscular veakness, connected with the
jJeneral/common/total shcckx, tae plood loss, and sometimes of

damages/defeats the XI and X11 thoracic and first luabar vertebrae -

#ith the damage cf the adrenal ylaads.
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The experiment/exferience oi the Great Patriotic Wwar showed that
during the estimation cf motur viclations it is necessary to consider

the possibility of their psychogenic (hysterical) pathogenesis.

However, on the field cf pattle 4nd in the foremost stages of this
type the cases were cbserved exclusively rarely. But within the later
reriods in separate wounded, duriay the determipation in the
hospitals of front, sometriues wela noted hysterical layerings against

the background of the crgaamicaliy caused paresis.

Sensitive disorders.

sensitive disorders wece orsarved just as fregquently as aotor

{fabla 13).

The analysis of given data snows that any considerable sensitive
violations in the early pariod were absant in 30.30/0 of all woundad.
The total loss of sensitivity occurred in 39.8o0,/0; especially

; frequantly it was noted with the wcunds of the thoracic division of
' ) spire (58.10/0). The maximum ot sensitive viclations as motor, was
established/installad usually i1ammeaiately after wound. Hovever, their
build-up/growth subsequently, scmetimes after tenporary/time

improveaent, was coaditioned rate/tempo on reasons, as motor.

At the moment of wcunu those affected usually tested/experienced
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the perception of the dull sacck 1nto the back and frequently the
breakaway of the underlying divisicn of body and extremities, and
with the wounds of the neck division of spine -~ the breakaway of
head. The perception of tne breaxaway of the unit of the body was
sometimes so/such r2al and frigbteming, that, seeing their paralyzad
extremities were not tcrn ort, wcunded requested their coarades to

confirm this.

v -
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Paae S2.

Many wounied at the moment of wound tested/experienced the
perc3aption of the passage of electric current along spine and lower
extramities, are thinner/less fraquent temperature paresthesias: the

paralyzad unit of the body wit poured by co2ld%, by "faevar",

Iamediately after wound pains during the rough damagss of spinal
cord usually vere absent or they were insignificant. More frequent
*hey were perceived only in the region of wound. However, during the
damages/defeats, which caused only the the partial violation of the
conductivity of the conductivity of spinal cord and which were being
escorted/tracked by subt-arachnoidal hemorrhages or straight/direct
stimalation of rootlets by foreign bodies, the pains froa the first
! hours achieved very large intensity. Are especially intense were
intense pains during the partial damages of horse tail. Therefore the 7
presanca of pains immediately after wound or their appearance during
the nearest hours or the days was considered by neuropathologists as

the favorable syaptom, which .,peaks about a comparatively

moderata/mild damage of spinal cord and horse tail.
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The absence of pains at first glance seems paradoxical,
especially if, together with the spinal cord, are damaged rootlets.
The axplanation to this special feature/peculiarity of the heavy
bullat damages/3efsats of brain must be searched for in the violation
of conductivity on the sensitive spinal-thalanmic route/path in the
division of spinal cord, arranged/located higher than the place of
the antrance into it of the damaged posterior rootlets (Fig. 43). The
violation of conducting impulses/momenta/pulses in the ovarlying
Aivision of spinal cord was caused by cesrebrospinal shock, onset here
of additional foci, by spread tc it of reactive edema froa the zone

of maximum damage.

The aforesaid illustrates tane givan scheme (Pig. 43).
Ihpulses/nonenta/pulses cn rootlets a cannot be spread to the cortax
as a result of the violation of the conductivity of their central
continuations in the region of tha stricken area of spinal cord (A):
vhersas on the rootlets b, which enters into the spinal cord is
higher than the stricken area, as a result of its damage but from the
overlying rootlets ¢ - as a result of the shock condition of this
division of spinal cord, presence here of the additional foci of

damage/dafeat or reactive edeama.
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| Table 13. Prequancy and character/natura of the visolations of

sensitivity in the early period with the bullet wounds of spine and
its basic divisions (in the percentages to a total number of

casualties).

Lz\ Bee G\ Otaea
i )
(l\ Xapasrep napyiuennsn ox:gac:: ) I (s | nonthite.
Aoupuka | WedHuA '
t

rpyaroR | HO-KPeCT-
S IO TR, §

(M YyseTnureasnue pacetpoiictsa oT-
CYTCTBOBASIL I JWCTho Npo-
XOAMIL  + o o o . 30,3 34,0 21,9 | 36,6
Fﬂ Amcctesnm . . . . . . . . R 39,8 27,9 53,1 28.3
AT yneeresna . . . o . ... ... 22,5 23,4 14,5 290
(i Munepecteanas . . . . . .. .. 3,4 6,1 2,2 2.7
| @ Raysaarwn . . . . ... L. 0,2 0,2 0,2 0.2
: 13 Juccounnpopannsii tiun . 0,6 1.1 0,3 0,3
Uz,)Coqerauue ........... 3,2 5,3 2.6 2,9
|
() Wroro.. .l 100,0 00,0 | 100,0 | 100,0

Key: (V). Character/natura of violation. (2). All divisions of spine.
{3). Division. (4). neck. {5). taoracic. (6). lumbar-sacral. (7).

sensitive disordars were absent or rapidly they passed. (8).

Anesthesia. (9). Hypesthesia. (10). Hyperesthesia. (11). 8ausalgia.

(12). Dissociated type. (13). Combination.

Page 83.

With the full/total/coaplete anatomical intercuption of spinal

cord, if the rootlets, which enter in the spinal cord above focus of

damage, were not involved from the intergrowth between the shells or
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into the scars, pains vere absent also subsequently. During the
partial damages of spinal cord in proportion to the reduction of its
conductivity appeared the so-called conductor pains, which frequently
achiaved consilarable force. Usually they are they were the more
intense, the weaker vwas disrupted the conductivity of spinal cord and

the sharper vwere irritated the sensitive rootlets.

In the sharp/acute and early peariod damage of rootlets was most
frequantly conditioned on compression by their forsign bodies, stuck
out int> the lumen of spinmai canal by the substance of interspinal
disks, by the issuing frca into the sub-arachnoidal space bloud,
their implication in the sharps/acute inflammatory processes in the
shells and in the tissues of epidural space. In the later periods,
besides the foreign bodies, 1f they were not removad, the most
frequent reasons for the stimulation of rootlets they were: chronic
pachymeningitis, arachnoiditis, callus, osteoayelitis, strains of

vertebrae, traumatic sgoandylosis.




e v —

———y e T~

DOC = 80079106 PAGE 5

Pig. 43. Pig. uu.

Pig. 43. Scheme of violation of conductivity with wound of spinal

cord. Bxplanation in the text.

Pig. 44. Motor call of front,/leading crescent of spinal cord. A -
the schame of the junction of impulse/momentum/pulse from one neuron
to another. 1 - nerve ends with their synapses. B - scheme of the

violation of the conductivity of spinal cord with the bullet wound.

1
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- cortex; 2 - sansitive cell; 3 - sensitive route/path froa the
spinal cord to the cerebral cortex; 4 - central motor neuron; 5 -
peripharal mot>r nauron; 6 - transvarsostriated muscle; 7 - sensitive
neuron; 8 - focus of the damage of spinal cord; 9 - zone
carebrospinal shock above tne focus; 10 - zone of cerebrospinal shock

under the focus.

Page 84.

All authors underscored the multifeature character/nature of
pains - dull, that ache, shooting, that pull, that drill,
compressing, with the admixture/impurity of the perception of
burninj, cold, 3tc. Being spread on the coursa of rootlets, they had
in the region 5f body the encircling character/nature, and on the
extreaities - longitudinmal. Against the background of permanent paians
in the unit of the casualtias vere observed their paroxysamal
reinforcing, which frequently achieved large force, With damages of
horse tail of one of the reasons paroxysmal reinforcing of pains was
the svarfillingy of urinary/uriane bladder with urina, and by
straight/direct intestine-feces. Pains frequently were amplified with
the onset of complications in the internal organs/controls.
Bvidantly, stimulations, taking place on the sympathetic filaments o
the spinal cord from the pladder, the intestines and other internal

organs/controls, excitant of its pain-perceiving and paia-conducting
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apparatuses.

In the paralyz2d extremities, espascially in the heels and the
feet, some casualties tested/experienced the extremely painful
parcaptions of "springing-awvway and inflation"™ or strong
"comprassioan®". A, I. Geymanovich explained by their transient paresis

or by spasm of foot artaeries.

In the intermediate and late period, especially during the
damages/3afeats of horse tail, pain they sometimes acquired the
axpressed causalgic character/nature. Interventions on the horse
tail, which consisted of the liberation/excretion of rootlets fronm
the arachnoidal intergrowth, did anot always give positive effect. In
a namper of casas vere required supplementary interventions on thae
ganglia/nodes of frrntier syampathetic shafts, which led, as a rule,
to the 2limination 5f causalgic coaponent in the painful radicular
syndrome, In these cases causalgic pains, apparently were conditioned
on the strong stimulation of the painful vegetativa filaments, which
pass in the composition of rootlets. Very intense pains, although it
is rare, vere obcserved with aultiple failure of sympathetic ganglia,
connective branches and frontier trunks. Por these pains, especially
during the damage of ganglia/nodes, are characteristic the
diffusivity of dissemination, the admixture/impurity of the

parception of burning, ®coabustion®, heat or cold.




DOC = 80079106 page £ Y

During the damages of the upper jugular gland of pain usually
coverad the similar/analogous halves head and neck; during the
darmage/defeat of star-~shaped ganglion-similar/analsgous hand and half
chest, approximately/exemplarily to the VI-VII edge/fin; during the
damage/defeat of lumbar gangliasnodes they applied to the appropriate
foot and the lowvwer divisions of stomach. Against the backgrouni of
dull, the more or less permanent pain, which occupied a comparatively
small ragion of body, were obsarved the attacks/seizures/paroxyses
sharp reinforcing of pain with the simultaneous expansion, sometimes
very considerable, the regions cf its dissemination. Sometiaes
vegetative pains acquired the fluctuating character/nature or would
be escorted/tracked by the perception as if of swelling and
springing-away 2f the sector of the body, encompassed by them. These
pains frequently were amplified under the effect of the local thermal

procedures, the emotions.

Vejetative pains were characterized by perseverance, little
yielding to the activity of conventional analgesic means. In the aild
cases they sometimes were cured by repeated novocaine blockades, in

the firm ones - only after interventions on the frontier sympathetic

shaft.

e
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Some casualtiess with the partial violation of the conductivity
of spinal cord at first after wound perceived the paralyzed division
of body as something alien, with it not belonging. During the
damage/iafeat of tha neck division osccasionally were observed the
violations of the schenme df body. More frequent matter went about the
apparent change in the position/situation of the paralyzad
extramities., For example, in casualty appeared perception, that his
paralyzad foot was bent in the knee and hip joint, while in actuality
it was completely driven away, and the like. Sometimes appeared the
more complex forms of the violation of the scheme of body. Thus, wvith
the high neck wounds, ﬁtinging about spinal hemiplegia or upper
spastic diplagia, separate casualties in the early period for a
cartain period of time tested/experiencad the perception of the

presancse in them of additional (third) hand.

Page 85.

In the overvhelsming majority of the cases into the first they
are fraquent and days after wound sensitivity on both sides of body
vas disturbed evenly, but during tha incoaplete crass damages of
spinal cord it one way or another already within the next few days
vas reduced on one half body. Upon the full/total/complete transverse

contaminations of spinal cord and horse tail the sensitivity remained

stably lost.
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During the temporary/time, but deep cross violation of the
-onductivity of spinal cord sensitive disorders in the sharp/acute
stage ware usually expressed weaker than motor., So, with the
full/total/complete paraplegia casualty frequently was capable to
perceiva such rough stimulations as deep injections, energetic

compression of fingers/pins, teet, gastrocnemius muscles.

In the sharp/acute staje most massive vere usually conductor
violations. In the divisions of body, innervated by the sector of
spinal cord down fros the stricken area, the sensitivity either

completaly vas lost or deeply it was disturbed.

Tha segm=antal violations of sensitivity, caused by the damags of
the gray substance of brain or by hemorrhage in it, initially usually
were shaded as a result of the overlap by their conductor ones.
Exception were only the cases aore or less isolated/insulated tubular
hematomyelia, which was not being escorted/tracked by the damage of
lateral or posterior ccluans, The segmental violations of sensitivity
came forward against the background of conductor ones and when
hemorrhage in the gray substance in thas form of the gradually

narroved con? consilerably heaved above the level of the basic focus

of damage.
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In the tha sharp/acute period even upon the full/total/coamplete
transverse contaminations of spinal cord upper boundary of the
violation of sensitivity never was distinct and sharp. Above the
lavel from which began the loss of sensitivity, usually was
arrangel/located the zone of gradually growing on hypesthesia and
hypalgesia. The sizes/dimensions of this zone vere sometimes very
considsrable, Sometimes it.captured 3-6 and more than segments. The
instructions of some authors to the fact that in the early period
above the zone of loss of sensitivity frequently there is the zope of
hyperalgesia, did not find confirmation in observations of others.
But subsequently in connection with the disappearance of shock the
zone of hyperalgesia frequently appeared in the division of the
spinal cord above the basic focus. The same was noted also with the

development here of arachnoiditis.

sansitive disorders duringy the rough damage of the posterior
colusns of spinal cord and relative state of preservation of the
conductivity of lateral ones usually acquired the protopastic
character/nature: the cospression, for exasple, of the toes of foot
or fold of skin was received as extrem2ly morbid, unpleasant,

spilled, slowly disappearing, frequently with the hue of burning, the

perception of combustion. Skin nyperesthesia also hyperalgesia in
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these cases thay frequently acquired the sharply pronounced
character/nature; not only injections, but even touch of clothing,

sheet was received by casualties as very unpleasant and morbid.

Page 86.

Experiment/experience showed that upon the
examination/inspection of tha sensitivity, in particular, painful, it
is necwessary to consider the deceleration of conducting the caused
ismpulse/aomentum/pulse and in particular with the law of the
summation of excitations., With ygross increase in the threshold of the
axcitability of seasitive teraminations in this region of body single
in jection can not be perceived by casualty, but several after
prickiny, plotted/applied through the short gaps/intervals in the
same sector and with the same intensity, they are distinctly by it
parcaivad. On this it is iaportant to remember in order not to
racognize the presence of the complete loss of the conductivity of
spinal cord vhen in actuality there is its only gross weakening.
Prequently vere encountered erromneous conclusions about the presence
in the wounded full/total/complete "interruption® of spinal cord only
because the neuropathologist disregarded/neglected the lawv of tha

summation of stimulaticns.

During the light damsages of spinal cord the reduction of
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sensitive disorders begam already into the first hours after the

wvound: with heavy- this soment/torque vwas moved aside to the weeks.

Upon tha partial transverss contaminations of spinal cord the
reduction of sensitivity occurred due to the reduction both of
conductor and segmental violations. In this case frequently occurred
a considerable decrease in the upper level of the disorder of
sansitivity. Upon the full/total/complate transverse contaamination of
spinal cord the sensitivity vas reduced only due to certain reduction
in its upper boundary. Suprafocal aypesthesia also hypalgesia
disappeared, and gradually was drawn the level of the stable loss of

sensitivity.

Tha bequn reduction of sensitivity sometimes stopped and was
changed by deterioraticn under the effact of the same reasoans as

motor disorders.

The liomits of the reduction of sensitive violations generally
and the separate foras/species of it in particular completely were
deterained by the severity of the damage of spinal cord and by the
localization of focus with respect to its cross section. With the
jolt of spinal cord the sensitivity was reduced completely during the
next hours and the days. During the partial damages of the diametar

of spinal cord, depending on localization of focus, soame

foras/species of sensitivity were reduced im full or in part, and
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others - remained stably lost. As a result in the residual conditions
appearel the very pesculiar coapinations of the sensitive violations
with vhich it is not necessary to meddle in peacetime. In the heavy
cases the process of reduction of sa2nsitivity lasted many aonths and

even years,

In order rapidly to be oriented in the condition of sensitivity,
in particular froe the point of view of the estimation of the
sevarity of the cross damages/defeat of spinal cord, under conditions
for work on PNMP, in MSB or PPG, it was sufficiently energetically
compress fingers/pins foot, feet themselves or gastrocnemius auscles.
¥ith the state of preservation in the wounded percaption of the
conpcassio; of the units of the body indicated, and that it is more
the perception of pain, at least and dull, wvas excluded not only

anatomical, but also functionmal breaks of spinal cord. For the

full/total/complets repressntation about degree and character of the

violations of sensitivity was required the careful investigation all

of its forams/species. In the opinion of neuropathologists' majority,
for the judgment about the severity of the damage of spinal cord the
investigation of the sensitive function had larger value than aotor

one,

Page 87,
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In neurdospathic individuals sometimes were noted the disorders of

the sensitivity of hysterical character/nature.
Reflexes.

Tendinous, periosteal and skin reflexes in the sharp/acut2 and
early pariod, even during a comparatively moderate/mild damage of
spinal cord, usually proved to ne lost; rarely they were weakened,
and it is still less frequent - they were increased. The latter was
observed sometimes of the wound of brain by the fine/small metallic
fragaents which with the wouad of spinal cord deposited weak

contusions on those being adjaceat to it to units,

The speed of the reduction of reflexes was determined by the

severity of the damage of spinal cord.

During the rough cross damages of spinal cord the reflexes of
the paralyzed divisions of body usually began to be reduced only
through several weeks after wound. Espécially late were reduced
reflexes in the cases of the comgplete destruction of spinal cord.
Bastian-Bruns's lavw - tendinous-periosteal reflexes with the
full/total/complata anatomical interruptions of spinal cord never are

reduced - vas shaken already in the first world war. On the basis of

the experiment/experience of the Great Patriotic War & it is
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possible to consider finally disproved, EBEvidently, and Bastian, and
Bruns (Bastian, Bruams) insufficiently long observed their patients.
In such cases for examfple, the damages/defeats of the thoracic
division of the spinal cord when refleres on the lower extreaities
vere not reduced also in 2-3 months, the reason for this wvere gross
morphological changes in the division of spinal cord down froam che

basic stricken area.

Pathological foot reflexes (Babinski Bossolimo, Zhukovskiy,
Oppengeya, atc.), similar to tendinous ones during any heavy
damages/defeats of spinal cord, during the first days and in the
veeks after wound vere absent. They appeared those later, the heavier
thera wvas the damage of brain. Uponm the full/total/complete
transverse contaainations of spinal cord of higher than a
lumbar-sacral thickening they frequently appeared only later many

vaeks,

The speed of the reduction of tendinous-periosteal reflexes and
appearance of pathological ones depended not only on the severity of
the damage of spinal cord, but also on the localization of damage.
The higher was damaged spinal cord, then with the same degree of its
cross dasage/defeat, more rapidly appeared reflexes, and flaccid
paralysis or paresis coanverted/transferred into the spastic. Thus,

vith the wvounds of the neck division of spine the juaction of
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paralysis and paresis of lover extreaities into the spastic was
observed into 19.00/0 of all wounds of spine, and vith the wounds of

thoracic division - into 10. to/0.

After the first world wvar relative to the sequenca of the
appearance of the initially lost reflexes were voiced different
opinions. Some authors asserted that first of all are reduced the
tendinous reflexes, others, that first of all appear pathological.
Observations in the Great Patriot’': War showed that there are no
specific lavs in this respect. In some casualties first of all were
reduced tendinous rsflexes, while in others - first appeared that or
another paths>logical reflex. Comparatively early was reduced botton

reflex and it is especially rapid cremaster.

Page 38,

Tha condition of the reflexes of the paralyzed extremities in
the sharpsacute period of the bullet damage/defeat of spinal cord had
vary important forecasting importance. The more rapidly were reduced
the tenlinous-pariosteal reflexes or appeared pathological reflexes,
the weaker thers vas the damage of spinal cord. Tha state of
preservation o9f tendinous reflexes or the appearance of pathological
ones already during the first hours and the days after wound they

spoke about the relatively imsignificant damage of spinal cord.
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Tone of the paralyzed ausclas.

The tona of tha paralyzad auscles weakened or completely wvas
lost immediately after wound. As a result of atony paralyzed
extrenities were represented as by those split, abnorsally wide ones.
Usually well seen configuration of amuscles disappeared. The paralyzed
extremities could be bent and driven away in the joiants more than in

the noram.

Since the tone of muscles ~ the manifestation first of all of
the reflactor activity of spinal cord, its reduction occurred usually
in parallel t> the reduction of tendinous-periosteal and skin
roeflexas, By all nsuropathologists prolonged deep atony vas
considered as prognostically very unfavorable symptom. Its presence
during the high damages,/defeats of spinal cord vas estimated as
indication that in the divisions down from the basic focus are

additional foci or deep disorders of roof and liquor circulations.

With the high localizatioan of the damage/defeat of spinal cord
in proportion to the reduction of reflexes and increass the tone of
muscles in the lover extremities usually appearaed massive

lengthening-shortening reflexeas (shielding movements of the previous

e
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authors), Howeavar, they rarely achieved such degrees as, for axaaple,
during myelitas or compressions of spinal cord by neoplass. In this
case they appeared not only as a result of such external stimulations
as injection, but also under eifect of the excitations, which flow to
the spinal cord €from the internal organs/controls, in particular fronm
the bladder. The overfilling of the bladder in some casualties caused
not only reinforcing spasticity of lower extremities, but also
appearance of irvoluntary moveaments, which wvere being evinced by
their rhythaic reducticn. Wounded usually they themselves noticed
connection/communication betvween these involuntary appearing spasnms
of feet and overfilling c¢cf the bladder by urine considered thenm as
the signal of the need of releasing tha bladder actively or by
catheterization, Prequently following a similar
attack/seizure/paroxysa of spasias folloved the involuntary
departure/separation of urine. The latter in particular frequently
vas observed during the hiyh damages/defeats of spinal cord during
vhich surorise toning stress appeared also in abdoainal auscles. The
caused by it the interabdominal pressure increase coatributed to the
passive emptying of the bladder. Sometimes the toning stress/voltage
of the ausculature of feet was changed by convulsive twitchings or

their large/coarse vibration (old authors' spinal epilepsy).

If painful sensitivity at least partially vas retained, the

attacks/seizures/paroxysas of spasas caused the sharp pains, which
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forcad casualtias hasavily to suffer. Th2 spasas of abdoainal muscles
in thesa cases were escorted/tracked by the perception of strong
compression and morbid encircling around the stomach. The latter

sometimas erronaously vas distinyuished as radicular pain.

Page 39,

wera observed the more coaplex reflector movements of the
paralyzed extremities, for example, the sovements, wvhich reproduced
as if raport/event of walking, i.a8., alternating flexure and
nnbanding of axtremities in that sequence, as it takes place with the
valking. Usually each extremity accomplished several movements whose

volume gradually decreased.

Carebro-~spinal fluid.

Qualitative changes in the cerebro-spinal fluid were frequent
and multifeatura, They were deterained by severity and
charactar/nature of damage of spinal cord, its shells and vessels,
and also by condition c¢f the cross-country ability of sub-arachnoidal
space and by degrees of the imfaection of shells and depended also on

the period, which passed from the moment/torque of wound.

In the ficrst 1~-1 1,2 weeks after wound in the absence of
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meningitis or abundant sub-arachnoidal hemorrhage the pressura of
carebro-spinal fluid was usually moderately increased or normal. With
the penatrating wounds of spine approximately/exemplarily in third of
cases it vas reduced. Basic reason for decreasing in in the pressure
authors' majority perceived ia the permanent escape of fluid/liquid
into the epidural space through the available defect in the solid
carebral shell, In the later periods, with isolation of
sub-arachnoilal space from the defect, the pressuras was more
frequently moderately increased. The slevated pressure of
cerebro-spinal fluid in many casualties was held very for a leng
time, Kh, M. Pr2ydin and Kiricheakc, that stippled in time from 2
Weeks to year are later froa the moament/torque of wound,
established/iastalled iacrease pressures in 74,00/0 of casualtias.

The majority of those stippled had severe damage of spinal cord.

Tha level of cesrebro-spinal fluid in the manometer, connected
vith the puncture needle in the noram detects the
oscillations/vibrations, which coincide with the pulse and the
respiration. Kniuer on the pasis of observations, which relate to the
first world var, savw in the absence of these pulse and respiratory
oscillations the proof cf the presence of defect in the solid
carebral shell. Special investigations showed that the absence 5f the

pulsa and respiratory oscillations of the level of fluid/liquid in

the manometer by no means it is not possible to consider the reliable
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syaptom of the violaticn of the integrity of solid cerebral shell (I.
Ya. Razdol'skiy). The disappearance of these oscillations/vibrations
vas observed not only with the defect of shell, but also with the
blockade of sub-arachnoidal space, espacially during its low
disposition, without the least traces >f the violation of the

integrity of shell.

In the sharps/acute period the color of cerebrs-spinal fluid wvas
frequantly changed due to tae adaixture/impurity of the blood. This,
in particular, had the place in the cases of heavy wounds and
crushing of spinal cord, and also damages of radicular and tunicary
vessals, With the abundaat outflows of the blood the cerebro-spinal
fluid during the first days after wound tocok the color and the form
of meat swill; subsequently, im proportion to hemolysis, it acqguired
differant stain/staining - from the oncorhynchus nerka to hardly

yellow.

Through 1 1/2-2 weeks the color of fluid/liquid usually becane
norsal, Exception ware the cases of tha axtesnsive sub-arachnoidal
hemorrhiges when th2 yellow and yallowish stain/staining of

fluid/liquid (xanthochrcomia) wvwas retained to 3-3 1/2 ueeks.

With the brain concussion, reactive edema, coaparatively not

haavy contusions of spinal cord, or with the vounds of brain by

"
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fine/small metallic and bone fragaents, if there is no
admixture/impurity of the blood, the transparency of cerebro-spinal
flyid 3id not changa, With rough crushings, breaks and wounds of
brain its transparency was decreased not only due to the
admixture/impurity in it of the blood, but also as a result of an
increass in it of the cellular elements/cells, or the presence of the
fission products of nerve tissue. Especially with the breaks and
rough crushing of brain during the first several days by the already
naked eye it was possible to see in the cerebro-spinal fluid of the
drop of myelina, and scometiaes also the smallest scraps 9f cerebral
tissue., The latter could be discovered also in the sediment after the

centrifugation of fluids/liquid.

Page 90.

Through 1 1/2-2 weeks the carebro-spinal fluid, if was not

connacted nmeningitis, usually became transparent/hkyaline.

Considerable adaixture/impurity to the cerebro-spinal fluid of
blood - symptom, testifying to tne serious damage of brain. However,
the expariment/experience of the elapsing war showad that it cannot
be agreed with the assertion of Schulze and Haneken which the

admixture/iapurity of blood alvways indicates very rough destruction

of spinal cord and therefore surgical intervention in this genus the
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cases aimlessly. The blood can enter cerebro-spinal fluid not only
from the vessels of damaged braian, but also from the vessels of its
shells and rootlets, the substance of spinal cord can not be
substantially damagad. This fact vas repeatedly underscorad by Soviet
neuropathologists and neurosurgeoas., Bs the symptom of the rough
damage >f spinal cord incomparably larger value has an
adaixture/impurity to the caraebro-spinal fluid of the drops of
myeline and in particular the presence in it of the scraps of

cerebral tissue.

An increase of the numbper of cellular elements/cells in the
carebro-spinal fluid, pleocytosis, in the sharp/acute period of the
wvound of brain are almost rule/handspike. In the uncoaplicated cases
it fluctuated in the liaits of several tens (M. B. Zvinyatskiy et
al.). During the first days predoainate the neutrophils, into
further-lymphocytes. Were noted glial cells (mark and amyelophages)

and histiocytes.

In the absence of suppurative coamplications from the sida of
shells and substance of spinal cord a aumber of regular/prescribed
elemants/cells gradually returned to the norm. However, frequently it
ramained increased during many weeks., In the intermediate and late

period Khe M, Preydin et al. they found increases in cytosis in

28.00/0 of casualties. Cytosis, and also content of protein in the
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cerebro-spinal fluid they wvara usually the higher, the lower the
focus of damage. This especially relates to the damages/defeats of
horse tail, during which the survival of casualties with the heavy
forms of wounds was observed relatively more frequantly, and reactive
arachnoiditis usuvally was sexpressed sharper than during the damages

of the substance of spinal cord.

With the >nset of suppurative coaplications the soft cerebral
shells or in the substance of brain the fluid/liquid acquired

suppurative charactar/nature.

In the sharp/acute period am increase in the content of protein
vas noted almost as a rule. It is it wvas the higher, the rougher
there was the damage of spinal cord and the sharper there2 vas the
inflaamatory reaction of cerebral shells. Subsequently, in the cases
of the normal cross-country ability of sub-arachnoidal space, it
gradually returned to the normal numerals. This process proceeded
very slowly. The modlerate increase in the quantity of protein was
detected frequently later several weeks after wound. In the presence
of blockade of subarachno;dal space a quantity of protein sometinmes
achieved the very high numerals (6-12Y%qgvith the nora in 0.3Ycp .
It is it was usually the higher, the more prolonged there was the

blockada, Sometimes a quantity of protein was so/such considerable,

that the relaased into the test tube cerebro-spinal fluid through
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several minutes was coagulated like by jelly.

Page 91,

Tha experience of the neuropathologists showed that the
investigation of carebro-spinal £luid in the sharp/acute and early
perisd of tha bullet wound of spinal cord has very important value
for the judgment about character/nature and severity of an iajury of
brain, and also of wasps of the degree of the infection of
sub-arachnoidal space and presence or absence of its bhlockade.
Punctura it is necessary to produce 2van under such conditions when
its microscopic and bacteriological examination thay are not
attained. Already color and degree of the transparency of
carebro-spinal fluid, and also change in the pressure in proportion
to its axtraction gave quite valuable data for deciding/solving the
mentionad above questions., Only with the aid of the puncture it wvas
possible to in proper time recognize the onset of suppurative
coaplications, in particular restricteld suppurative meningitis, and

also coapression of spinal cord by foreign bodies.

In the later periods the puncture is necessary, sincs only it

can exclude the compression of spinal cord or rootlets of horse tail

by epidural scars, arachnoidal intergroaowvth, callusas.

|
|
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But howsvar is important investigation of cersbro-spinal fluid,

from it one should restrain in the cases of the extensive infected

wvounds or bedsores in the luapar region in view of the danger of the
racording of infection by the needle of substances suab-arachnoidal
space, In the sharps/acute period from it one should abs+ain in’

casualties with the phencaena of Jeneral/coammon/total shock.

With extensive adhesive arachnoidites, and also fibrous
pachyaeningitis in the region of horse tail lumbar puncture
frequantly proved to be ®dry". As a result of closing/healing of
sub-arachnoidal space (with aracanoidites) or compression its (with

the pachymeningitis) to extract fluid/liquid even with the repeated

punctures it was impossible. With the confidence in the penetration
by the needle through the solid cerebral shell *dry™ puncture with
the large fraction/pcrtion of likelihood was considered as indicatien

of these coamplications.

Damage >f the function of pelvic organs/controls.,

The disorders of the functions of pelvic organs/controls in the

sharp/acute period were cbserved into 54.90/0 of all cases of the

bullet wounds of spine. They had very diverse character/naturs.

Tha disordsrs of urination were observed more frequently than
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defecation, and had a great effect on issues wounds.
Disorders of the functions of pelvic organs/controls in the
garly period of thae bullet wounds of spine in spinal cord (in the

percantages).

The disorders of the functions of pelvic organs/controls were

abseat or rapidly they passed ... 45.1.

Delay of urine ... 13.9.

Dalay of urine and feces ... 32.8.

Irretention of urine ... 5.0.

Irretention of urine and feces ... 0.U.

Irretention of feces ... 2.0.

Paradoxical irretention of urine ... 0.7.

other foras/species of disorders ... 0. 1. =\ 00,
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Prom the given numerals it is svident that most frequently it
vas obsarved to the delay of urine {(47.40/0), moreover into 0.70/0 it

had a character/nature of paradoxical irretention.

The numerals of the disorders of the function of pelvic
organs/zontrols in the statistical smataerials, published by the
individual authors based on aaterials of personal observations, are
considerably above. Thus, G. D. Aronovich (GVF) observed the
violation of urination im 69.30/0 of casualties, N. N, Ovchininskiy -
in 71.80/0 (2vacuation hospitals of front and armiss), G. P.
Kornyanskiy - approximately 80.00/0 (evacuation hospitals of front),
R. S. Orlov - almost in ali wounded those finding under its
observation., Tha higher numerals of the disorders of urination in
mentioned authors' materials are explained by the fact that the
authors worked in the specialized agencies, where 2ntered casualties
predominantly with the heavy damages/defeats of spine and spinal

cord.

Initially, ind2pendent of the level of damage of spine, appeared
the lalay of urine. But sometimes of the damages/defeats of brain at

the levael of the second-fourth lumpbar segment from the first days

after wound attacked/advanced the irretention of urine.
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The small unit of the casualties, especlially into a
lover-thoracic livision of spine, indicated that immediately after
wvound, it is thinner/less fregueat after 1-1 1/2 minutes, in theam wvas
observed the involuntary departure/separation of urine and feces.
Subsequently in these cases was developed their delay. Evidently, the
involuntary eaptying of bladder and rectum attacked/advanced as a
rasult of the surprise stimulation of their actor cerebrospinal

centars,

Prequency and staying powver/persistency of the disorders of
urination in those survived the first hours after wound were found in
the depsndence on the level of the damage/defeat of spine.'ghus,
during the damages/iefeats of the neck division of spine the
disorders of urination occurred in 24.30/0, those of thoracic

division - into 64.40/0, lumbar- sacral - into 750/0.

During the damages/defeats of the neck and thoracic division of
spinal cord are damaged only the vays of active control of urination.
During the damages/defeats of a lusbar-sacral thickening, besides
this, is damaged its reflector apparatus;:; finally, during the
dasages/defeats of horse tail 1s damaged only reflactor apparatus.

Therefore during the bullet damages/defeats of a lover-thoracic and

- o J"- .
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] lumbar- sacral division the violations of urination appeared during
the lighter damages and, as a rule, they were more stable. Besides
this, in those transferred the wound of the neck division of spine
heavy cerebrospinal phenomena vere observed considerably thinner/less

frequent than with the wounds of thoracic division.

Ge D. Arono>vich, who observed in assence of casualties with the
heavy forms of the bullet damages/defeats of spinal cord, within the
next fav days éfter wounds established/installed with th2 wounded of
neck division the delay of urine in 18.20/, vith the wounds of
thoraciz division - in 80o/0, with the wounds of a lumbar~sacral
division in 86.20/0, during the damages of cone and horse tail in
85.40/0. The loss of urge for the urination he noted in 36.00/0 of

casualties.

During the high damayes,sdefeats (Fig. 45.1) initially, as a

rule, suffered not only active control of the report/event of

urination, but also reflector eaptying of the bladder. As a result of
the intarruption of sensitive routes/paths casualties did not
percaive urges for the urination, and as a result of the interruption
of crust motor routes/paths to the external sphincter they could not

actively reduce the latter and thereby prevented the involuntary

liberation/excretion of urine froa the bladder.
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Page 93.

The disorder of tha reflector emptying of the bladder was conditioned
on paresis or paralysis of detrusor as a result of the cerebrospinal
shock or the onset of the supplementary foci of damages/defeat in the
sacral segments of spinal cord. As a rasult at first appeared the
full/total/conplete delay of urine. If the bladder was not
freed/released artificially, thean the accumulated in it urine
overcams resistance of internal sphincter and drop by drop or by
small portions it was drawn through into the urinating canal

(paradoxical irretentican of uriae).

Th2 higher was localization of the damagesdefeat of spinal cord,
the mors rapidly passed the shock paresis of detrusor and the earlier
vas reduced the automatic eamptyingy of the bladder. The report/event
of urination began spontaneously, as soon as in the bladder it was
accumuglated by 150-200 ca? of urine and the original

full/total/complete delay of urine was changed by moving irretention.

The manometric investigatioas by R. P. Ugryumovoy
ravealei /detacted that in thesa cases the tone of detrusor was
usually increased, and its reflector excitability was intensified.
But, at the same time, call reflex frequently rapidly was exhausted

and tharefore ths full /total/comaplete emptying of the bladder it did
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not attack/aivance.

If conducting sensitive iapulses/momenta/pulses froa the bladder

and the mucosa the initial divisions of urinating canal to thae

cerebral cortex one way or another was reduced, and the cortical

innervation of external sphincter continued to remain disrupted, the
| alternate irretantion cf urinae wvas combined with the iamperative

urges.

In the later periods in tne rueduction of the reflector emptying

of the bladder and the absence of urges those wounded sometimas could

to the known degree actively
Por the causing of urinataon
tingling or stroking of skin

the scrotum; evidently, skin

control the report/evant of urination.
they resorted to the nipping, the
of tae internal surface of thigh or on

stisulaticons stimulated the

contraction/abbreviation of datrusor.
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Fig., 45. Scheme of the innervation of the bladder. 1 - motor somatic
filaments to tha external sphincter of the bladder; 2 - seasitive
somatic filamants to the aucosa of the initial division of urinating
canal; 3 - vegetative (sympatnetic) filaments to the internal
sphincter of the bladder; 4 - sensitive vegetative filaments to the

aucosa and the walls of the bladder: 5 - motor (parasympathetic)

filaments to datrusor of the bladder. I, II, III, IV - axplanation in

J | the teaxt.
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Page 94,

During the damages/defeats of the second, third and fourth
lumbar segment (Fig. 45 II), iu vaich is located the sympathetic
center of the internal sphincter of tha2 bladder, initially on the
same reasons, that alsc duriny the higher damages/defeats, appeared
the delay of urine and was disturped the active control of urination.
But the delay of urine was aot usually heavy, since the tone of
intecnal sphincter, although it was supoorted by the peripheral
syapathatic ganglia/nodes (lower umesenteric vweb/plexus, hypogastric
veb/plexus), nevertheless its stress/voltage was weRakened and wvas
pasily svercome by nrine, even with a coaparatively small overfilling
of the bladder. Subsequently the delay of urine was usually changed
by firtm irretention, since tha weakened sphincter =asily lost the
remainders/residues of its tona under the effect of the repeated
catheterizations. As a result appeared the actual irretention of
urine, i.e., urine always was secreted drop by drop in proportioa to

its admission from the ureters into the bladder.

During the partial reduction of the tone of sphincter appeared
the altarnate irretention, usually in combination with the imperative

urges. However, with the full/total/complete interruption of
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bladdar-cortical sensitive routes/paths the casualty learned about

the advanced urination only after the output/yield of urine.

The very heavy form of holding of urine appeared during the more
or less isolated/insulated damages/defzats of a third-fourth sacral
segasnt, which led to paralvsis of detrusor with the preserved tone
of internal sphincter (Fig. 45 III). ¥With this localization of the
damage of spinal cord comparatively frequently was noted the
paradoxical irr=tention of urine. Subsequently, in connection with
the partial reduction of the activity of detrusor or weakening of the
tone of sphincter, under the affect of the prolonged catheterization,
the full/total/complete irretantion of urine was changed by partial -
for the emptying of the bladder the casualty had to resort to
straining, but the full/total/complete emptying of urine usually was
not achieved, and the part of it remained in the bladder. Since the
canters of the random innervation of bladder function are
irranged/located in the medullary cone, then to a certain degree was

disturbed the active control of the report/event of urination.

During the damages/defeats of entire lumbar~ sacral thickening
(Pig, 45 IV) more frequently predominated the delay of urine. But the
heaviest and firm delay of urine appeared during the bilateral
isolated/insnlated damages/defeats of sacral rootlats. Internal

sphincter in these cases retains its tone entirely; whereas motor angd
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the sensitive innervation of detrusor proves to be turned-off
completaly or to a considerable degree. As a result the reflector

enptying of the bladder became impossible.

In the sharp/acute period of the bullet traumata of
lumbar-sacral division of spine, which caused the sharp stiaulation
of sensitive rootlets, holding of urine sometimes had purely
reflactor character/nature; the stimulation of somatic sensitive
rootlets, and possibly also sympathetic guides, it led, apparently,
to tha spastic contractions/abbreviation of internal sphincter. The
ref}ector delay of urine had tesporary/time character/nature and it

was easily removed by the designation/purpose of pain relievers.

The reverse development of the disorder of bladder functions in
the mild cases of the damagess/defeats of spinal cord began already
vithin the next fev days, put in the suppressing number of casualties
the process of their reductioa was involved/tightened to smany weeks,
In many, especially about the damajed lumbar-sacral division of brain
and horse tail, tha normal report/avent of urination in that or other

sanse remained forever detuned.

Page 95.

The disorlers of the fuaction of rectua vere observed in 35.290/,
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those wounded in spine. The delay of feces was noted in 32.80/0,
irretention - in 2.80/0. The reflector and active innervation of
ractus is organized just as the bladder., Therefora everything
oresented above about tae mechanisas of the disorder of the
raport/avant of urination to the identical degree relates also to the

raport/avent of defecation.

Constipation, which appeared on the soil of paralysis of rectun,
differei in teras of large perseverance. Especially great
difficulties on tha emptying of intestine both active, and with the
aid of the enemas, apoeared vhen simultaneously were destroyed the
sympathatic, and parasympathetic center of rectum. As a result of
paralysis of parasympathetic center tha intestine lost the ability to
banish fecal masses, but as a result of paralysis of sympathetic
center and caused by it weakness of tha sphincter of intestine

casualty was capable tc¢ hold enema fluid,/liquiad.

The irrstantion of faces rarely wvas observed as the stable
rasidual symptom of the damage of a lumbar-sacral thickening. It
caused to casualties inccaparaoly yresater sufferings thaa the

irretention of urine.

thinner/less frequant during the damage of the higher divisions of

! During the damages of a lumbar-sacral thickening, it is
|
I
|
I
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spinal cord, as a result of the disorder of trophic innervationm in
the ractum sometimes appeared the extensive ulcers, which wvere heing
rarely coaplicated by proctitis, and the latter - by thrombosis of

vanous webas/plexi and by sapsis.

The disordars of ejaculation and the loss of erection during the
low damages of spinal cord were noted very frequently. During the
danages/defaats of medullary cone they in the residual conditions
rarely came forwvard as the isolated/insulated phenomenon, whereas

more frequent were coabined with the violations urinations.
Violations of the vegetative functions of spinal cord.

Tha violations of the vagetative functioas of spinal cord vere
observel approximately/exeamplarily so frequently as somatic, and they
i vere not less diverse. In the first world war this question wvas not
. sufficiantly illuminated. Some general/coammon/total vegetative
disorders are examined in the beginning of present chapter: are

exanined below the violations of mor2 particular charactec/nature.

Cardiovascular violations. Besides the described above changes
] in the heart activity (decrease in arterial pressure, sloving pulse,

dullnass of heart tones), with the wounds of a upper-thoracic

division of spine rarely were observed ths attacks/seizures/paroxysas
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of the type of stenocardia. In the case, described by N. I.
Grashchankov, haavy stenocardic attacks/seizures/paroxysas in a 23-
y2ar-old casualty appeared on the soil of stimulation by the metallic
foreign body of the second left posterior thoracic rootlats. On the
electrocardiogran was deteramined high tooth T. After the
removal/distance of foreign body the attacks/seizures/paroxysas

disappeared, The analogous cases waere observed by others.

Absve has already bean iadicated that during the damages of
spinal cord in the divisions of body, innervated by sector to it
downward from the focus, in the sharps/acute pericd appears the
paralytic coniition of vessels. Obsesrvation of their condition in the
later pariods showed that thanm is neavier the damage of spinal cord,
the longer is held this condition. Especially the sharp and prolonged
paralytic conditions of vessels wWwers observed upon the
full/total/complete transverse contanination of spinal cord or during
the combinad damages of back of cerebrum and frontier sympathetic

shafts.

Page 96.

Further dynamics of vascular violations depended on that, than

they were a cause-fallout of impulses/momenta/pulses from the brain

or an injury of spinal sympathetic centers and their guides. The
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violations, caused by the fallout of central impulses/momenta/pulses,
vere equalized comparatively rapidly. During the damages/defeats of
segmental vascular centers the process of reduction of vascular
violations vas involved/tightenad for many aonths. Kh, M. Freydin and
V. Smirnov during these damages/defeats found the atonic condition of
capillaries within the periods of observations from 4 months to 2

years.

During the damages/def2ats of the third, fourth and fifth
thoracic segmant vascular violations vere noted also on tha uppar
extremities, being escortad/tracked usually by the perception of
numbness, weakness and their rapid enervation. At their basis
lay/rasted, apparently paralysis of the vascular centers of these

extremities, placed in the segments indicated.

In the sharp/acute and early period vasomotor violations
frequently were noted and internal organs/controls. To them first of
all relates kidney hematuria, Its diffarence frca hematuria on the
soil of the wound of kidney or bladder wvas in the fact that the
greatest intansity it achieved not immediately after wvound, but on
the 3-4th day. It was not usually sharp and it vas frequently
detected only via microscopic investigations. Conparatively rarely it
lasted aore than 1t 1/2-2 weecs. Tne absence in the histories of the

disease/sicknass/illness/malady of recordings about the time of the
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appearance of hamaturia and aoout a change of its intensity with time
sometines inmpeded the correct recoynition of its vasoadtor
pathogenesis. In any case in tne subsaquent stages evacuation one
should not hasten to conciude that at the basis of hematuria
lies/rasts th2 wound of kidneys or bladder, but those aore too in a
hurry t> solve in the positive sense the problem about surgical
intervention on the kidney. Ia the first world war vere pablished the
cases 9f intervention on the kidneys apropos vascular-trophic
hamaturia, vhich arroneously acceptsl as the consequence the wounds

of kidnays.

3ladder hematuria in the snarps/acute period appeared not oanly
vith the wounds of the hladder, but also as a result of transudation
of tha blood from the vessels »f the mucous membrane of the bladder,
but sometimes also their breax (A. I. Vasil'yev). The reason for
these heamorrhages was, probably, sharp passive hyperemia of the
vassals of mucosa of the bladder, which attacked/advanced as a result
of the surprise elimination of the pressure on them of the urine,
released by catheter. In a few cases occurred and the gap of
fine/ssall vessels, In order to avoid during the cathetaerization of
these complications, ope should have discharged urine slowly, at

times stopping its discharge, especially in the end.

In latert periods hematuria usually was connected with the onset
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of hemorrhagic or ulcerous cystitis, and also hemorrhagic nephritis
davelopment of which very favored a deep violation of the vascular
and troohic innarvation of the bladder and kidneys. Hemorrhagic
cystitis especially frequeatly was developed upon the
full/total/complete transversa contamination of spinal cord. Por
exampla, ¥, N, DJOvchininskiy observed hesnmorrhagic cystitis ia all

casualties with this form of the damage of spinal cord.

Page 97,

During the heavy daasages/defeats of the thoracic division of
spinal cord, as a result of the violations of a wvascular-trophic
innervation of jastrointestinal canal, in separate casualties it was
observed bloody vomiting and bloody chair/stool, disorders of a
gastrointestinal secretion and motors. Bloody chair/stool aore
Srequently arcse in the case of danmaces of the lumbar-sacral
enlar~emenrt. Tn later periods most frequentlv the hlond entered
“he lumen ~f *atestine from the trnonhie ulcers of *ntestine,

Oone of tha manifestations of vascular violations vas priapisa.
At its basis lies/rests the overfilling of cavernous bodiess by the
blocd as a result of the paresis vacular-motors. The wide-spread
opinion that priapism is observed almost exclusively daring the
damages/defeats of the neck division of spinal cord, e is accurate.

The onset of priapism with the wounds of the thoracic division of
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spine in the last wvar was observed by many surgeons for long - to 1

1/2-2 weeks, and in the singla cases and to 1 1/2 months.

Disorders of perspiration. Ian the sharp/acute and early period
during the heavy cross damages/defeats of spinal cord the
oerspiration on the paralyzed divisions of body usually teaporarily
disappeared; therefore skin was dry to the touch and, as a result of
the paresis of vascular aotors, hotter. However, in proportion to
reverse davelopments cerebrospinal shock local (reflector)
perspiration was reduced, central as a result of the intarcuption of
the guides, that go to tha spimal cord from the intermediate,

remained long disrupted.

In a number of cases of taa rough damage of spinal cord at thae
lavel of upper thoracic segments in the later periods in sone
casvalties was observed the following peculiar phenomenon: in 30-40
seconds prior to the beginning of the automatic emptying of the
bladder the head, face, neck and upper divisions of breast wvere
covered/coated vith the abundant, major drops of perspiration.
Occurrence of parspiration served for the patients vwith the signal of
the forthcosing involuntary urination. With the termination of

urination the perspiraticn ceased.

Tha principles of this pnenoam@non are not clear. Evidently,
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afferent impulses/nomenta/pulses from the overfillsd bladder on the
spinal cord or on the frcatier syapathetic shaft achieved
perspiration centers of intermediate brain, but effector
inpulses/momenta/pulses, as a result of the interruption of the
corrasponding routas/paths, could not spread on the region of body of
lower than the focus. Thinner/less frequent under the same conditions
suddenly appeared the reddening of face, neck and upper divisions of

chest.

The syndrome of sharpsacute stomach, which was being frequently
observed in the sharp/acute period of the bullet wounds of spine, in

detail is examined in the section of coaplications.

Hiccup. With the wound both of the neck and thoracic division of
spina rarely was observed the agonizing hiccup, which did not be
inferior to conventional pharmacotherapy. In similar cases vas
obtained a good effect only with the neck vagosympathetic blockade by

novocaine,

With ths wounds of the neck division of the spine wvhan by the
voundingy shell was interrupted the vagus nerve, in some casualties
subsequantly were observed the agonizing attacks/seizures/paroxysas

of cough. Attacks/seizures/paroxysas appeared under the affect of

stroking, dash stimulation, touch of clothing to the post-injury scar
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and to the adjacent to it divisions of skin. P. K. Anokhin explains
the onset of this peculiar skin of coughing reflex by the growing of
the filaments of the vagus nerve into the peripheral end of the

smashed neck sensitive nerves.
Page 98,
Bndocrine disorders.

The damage of the spinal ceaters >f endocrine glands, and
sometines also glands themselves laid on the clinical picture of fire
vound of spinal cord the correspoanding impression. Unfortunately, in
the Great Patriotic War neuropatnologists gave to the endocrine
disorders insufficient attention. Most frequently was noted the
syndroms of tetany perhaps because of 111 endocrine disorders it more
easily others attracted attention. The reason for tetanic spasms sone
(¥. I. Grashchenkov and N. S. Chetverikov) perceived in the violation
of the innervation of parathyroid glands, others (I. Ya. Razdol'skiy)
in ths unit of tha cases allowed/assumed damage of parathyroid glands

{contusion, hemorrhage in thesa).

? The internal introduction of calcium chloride, parathyreocrin is

had on spasms a very favorable effect.
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Little illuminated remained the role of the damage 9f the
secretory centers of the adrenal glands and them themselves in the
clinical picturs of the tuilet wounds of spinal cord. Meanwhile the
value of the disorder of their function in this respect is doubtless.
With the wounds of last thoracic aad first three lumbar vertebrae in
saparate casualties vas chserved the long existed and sharply
pronounced general/common/total and muscular adynamia and arterial
hypotonia. Their reason was, apparently the suppression of the
functions of tha adrenal glands as a result of damaging of their
their or cersbrospinal centers themselves and nerves. In soae of
these casualties was developed the typical syndroms of Addison (I.
Ya. Razdol®'skiy). Saction came to light/detected/exposed in them the
sharp atrophy of tha adrenal ylands and the traces of tha availabls

damages.

Carcrebrospinal shock (stinal shock).

Bach any considerable sharpsacute cross damsaga of spinal cord is
escorted/tracked by the suppression of all reflector functions of its
division, arranged/located down from tha focus of the damage: wveaken
or disappear tendinous-periosteal, skin, vascular and secretory
raflaxes, descends the tone of muscles, is disturbed the automatic

eaaptying of bladder and rectua. This paralytic of the condition of

the reflector activity of spinmal cord is since olian timas called
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cerebrospinal or spinal shock.

Apropos of tha pathogenesis of cersbrospinal shock to the Great
Patriotic War dominated the theory, according to which its reason is
the surprise stopping of pulse arrival from the brain to the back as
a result of an injury of the corresponding guides at the laevel of
focus. In this case regarding those divisions of brain, the
Aisconnection of impulses/acmsnta/pulses from which led to thae
&rvelopaent of the cerebrospinal shock of unanimity between the
supportars of this theory was not. Ona (Monakov) they assumed that by
this 3livision is the motor region of the brain core, other-
nucleus/kernel of spendthrift (Sherrington) or cerabellum (Bastian).
The chandes, which were the basis of shock, were examined in essence
as functional-dynamic; the proof of this vas considered the
raversibility of shock. Exceptions vera only the cases of the
full/total/complete transverse contamination of spinal cord, with
vhich, according to the cbservations of Bastian and Bruns, reflector
functions of that lying of palow tae division of spinal cord they are

not reduced.

Page 99,

soviet neurovathologists the srasat Patriotic War assembled large

factual matarial vhich, in the first place, showed that it is not
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pdssiblas all cases of the loss of the reflector activity of spinal
cord to explain by cerebrospimal shock in its classical
understanding, and, in the secoad place, it made it possible to
introduce the new points of view into the mxplanation of the

pathogenesis of shock itself.

Tha higher the level of tne damaga of spinal cord, the more
rapid with the same severity of damage is reduced the reflector
activity. Tha followinag four short extractions from the histories of

diseasa/sicknass/illness/malady iliustrate the aforesaid.

Sick gr obtainad 27/¥III 1943 blind bullet penetrating wound of
spine at the level of the 1V neck vertebra. Immediately after wound
prolongad loss of consciousness, paralysis of all four extreaities
the 1elay of urina and chair/stool. After 3 days of pain in the neck.
Claude Bernara-Gorne's bilateral symptom. Paralysis of all four
extrenities. Atony of auscles. Full/total/complete anesthesia fron
the fourth neck scymen® is below; in particular, it does not perceive
the coaprassion of the foll of skin in the region and the roe, faet,
7Jastrocneaius auscles. Passive movenments it weakly perceives only in
the shoulder joints. Reflexes on the upper extremities are not
caused, on the lower ones - extreaely flaccid, especially on the

laft, Bottom raflaxes are sharply weakened, rapidly they are

axhaust2d4. To the right is caused the syaptom of Beghtersv ' (flexure
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of fingars/pins during the tapping by percussion malleus on the

external half the rear of foot).

POOTNOTE !, This symptca usually is designated as the symptonm cf
Mendel-Bekhterev, which is incorrect, since it is described by
Bakhterav in 2 years earlier than this made Mendel (Meandel).

ENDFOOTNOTE.

Remaining pathological stop symptoms are absent. Absence of urges for

the urination. Pull/total/complete delay of urine and feces.

After 14 days - anesthesia from the fifth neck segment. Appeared
veak raflexes from the biceps on both upper extremitiss, bilateral
syaptoms of Babinski, Rossolimo, Bekhterev. Tendinous reflexes on the
lover extremities are pathologically increased. In other respects

without the changes. Lethal outco~~ in 1 1/2 months from heavy

cachexia.

Bata of autopsy the break of spinous process and small arc of
the vV neck vertebra. In the solid cerebral shell to the left defect
by the size/dimension 1.5x0.5 ca. Tha fourth and fifth neck
segments wvere crushad; in the substance of the fifth neck segment hit
the ground small-gauge bullet. For entire remaining elongation/extent

brain without the macrcscopically visible changes.
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Sick K-n 20/YII 1944 was obtained tangential penetrating wound
of spina at the level of the III thoracic vertebra. At the moment of
vound perceived the breakaway of the lover unit of the body. During
the first day tested/experienced the percaption of nuambnress and the

veakness in the upper extreaities.

25/VII paralysis and atony of lover extremitiss. Anesthesia fronm
the fourth thoracic segmeat. Passive movements in lower extreaities
it does not perceive. Pateilar reflexes are absent, achilles flaccid,
to the right Babinski's syaptoa. Light swelling of foot and shin of

the left strut., Delay cf urine and feces. 28/VYII lethal outcone,

Data of autopsy the break of small arc of VIIIthoracic spine.
spinal cord at the level of the body of this vertebra is crushed is
pasta-like sulfur- red mass; for entire remaining alongation/axtent
wvithout the macroscopically visible changes. So0lid cerebral shell is

not damaged. Right extensive heacthorax,

Sizk S. obtain2d 13/III 1942 tha tangential penetrating bullet
wound of spine at the level of the VII thoracic vertebra with the

full/total/complete viclation of the conductivity of spinal cord at

the lav2l of tha eighth thoracic segment. After 6 days paralysis of
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lower extremities with the sharply pronounced atony of muscles and

the loss of skin and tendinous reflexes. Loss of all foras/species of
sensitivity, including thae musculoarticular from the eighth thoracic
sagment. Delay of urine and feces. Solid edema of feet and shins. No
reflector functions, realized by the lying/horizontal below division

of spinal cord, vere reduced. Casualty died 29/V.

Data of the autopsy: the break of small arc of the VII thoracic
vertebra., The inteqrity of solid cerebral shell is not disrupoted. At
the level of the body of this vertebra all three cerebral shells are
loosely soldered between theaselves and the spinal cord completely
crushed. Down from the fccus spinal cord is somevhat edematic, its

vessels initiated especially vein.

Sick N. was obtained the blind-end bullet wound of spinal canal
at the level of the X thoracic vertebra without the damage of solid
carebral shell. Intra-medullary cyst of spinal cori onm the soil of
its contusion. Extensive bedsores on the rump, the thighs, the heels
scar after tho soft tissues of head. Heavy cachexia. Pyonecrotic
cystitis. It is wounded 6/YII 1943, At the moment of wound it
experienced the perception of the breakavay of feet, "he thought that
in me remained only the hoad and body"., It is for the first time vas
axamined by neuropatholcgist 21/VII. Full/total/complate lower

paraplegia. Loss of all reflexes, atony of amuscles. Loss of

e~y
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sansitivity from IX thoracic segaent. Paralysis of bladder and
rectum. Solid edema of lcwer extreaities. easualty it perished in 1
nonth of 10 days after wound. None of the reflexes on the lover

extramities was reduced.

Page 100.

Data of th2 autopsy: the destruction of right half body and
small arc of the X thoracic vertebra. ¥ith respect to this spine
extradurally is arranged/located pointed bullet. Solid cerebral shell
is not damaged, but at this level is tightly joined with soft B back
to cerebrum at the level of X thoracic spine there is area in length
in 2 cm, surrounded by the remainders/residues of white substance. In
the cross shear/sections the figura of a luabar-sacral thickening is
somavhat greased, visible the remainders/residues 5f the foramer

fine/small hemorrhages, brain tissue is edematic.

In all 4 woundad severity of the cross damage of spinal cord it
vas approximately/exemplarily identical. But while in the first of
tvo (with the high localization of wound) reflector activity of a
lumbar-sacral division of brain it bsgan to be reduced already within
the next few days after wound, ain lattasr/last tvo (with the lover

localization, but higher than lumbar- sacral thickening) it d4id not

detect tendency toward the reduction and through 4-5 weeks. The hence
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natural conclusion that the surprise stopping of pulses arrival fronm
the brain to the division of spinal cord, arranged/located is lowver
than the strickan area, even froam the point of view authors'

mentioned above, is not the sole reason for the suppression of its

reflector activity.

Further confirmaticn of correctness of this
conclusion/derivation are the facts, which attest to the fact that
the degree and the Juration of the suppression of the reflector
activity of spinal cord depend not only on severity and level of its
damage/12feat, but also cn the character/nature of damage/defeat. The
rougher the trauma, plotted/applied to spinal cord, the more lately
are reduced the reflector fuanctions. For example, with any rough
contusion of the thoracic division of brain, even not calling its
full/total/completa transverse contamination, reflaxes on the lowver
extramities weres reduced very slowly. On the contrary, with the
cutting of brain, bringing about the same or an even larger intensity
the damage of spinal cord, they were reduced significantly earlier
and it is more rapid. The followiang two histories of

disease/sickness/illness/malady illustrate the aforesaid.

B, obtained 13/III 1944 tangential fragment penetrating wound of

spine at the level of the 1V thoracic vertebra with the contusion of

brain at this level. Inmediately after wound paralysis of lower




-
DOC = 80079106 PAGE BY5

extremnities with the perception of their breakaway, delay of urinz
and fecas, After S5 days: lower paraplegia with the loss of skin and
tendinous reflexes., Weakening skin sensitivity in the region of the
third and fourth thoracic segment and its loss from the fifth
thoracic segmant, D2lay of urine and chair/stool. X-ray analysis: the
break of the posterior division of small arc of tha IV thoracic
vertabra. Foreign body (metallic fragment by the size/dimension
1.5x0.8 of cm) is arranged/located on 3 cm to the left from the line
of awned extensions at the leval of this spine 28/III they appeared
insignificant movements in the fingers/pins of the right strut.
Babinski's symptom to the right distinct, to the left - the
form/species of hint. Patellar and abdominal reflexes are absent.
Achilles reflexas flaccid, cremaster - active. Perceives the
comprassion of calf muscles, feet, and alsc rough injections for
antire a2longation/extent, beginning from the fifth thoracic segment
30/III laminectomsy. Is removed the damaged small arc of the IV
thoracic vertebra. Scrap of small arc is depressed into the lumen of
spinal canal and it fits solid cerebral shell. Solid cerebral shell

is not damaged.

After wounl flaccid paralysis became spastic, in 2 aonths

casualty began to be moved with the aid of the crutches, in 3 months

freely it walked vith the aid of the stick.
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It is obvious, scrap of small arc, vhich vas incorporated in the
laomen of spinal canal, applied to spinal cord rough contusion, after
leading thereby to the development of heavy shock; but the caused by
it changes in the brain, as showed further observation, in essence

they had the reversible character/nmature.

Page 101,

S. obtained 17/VI 1943 tne multiple fragmentation penetrating
vound of spine with the fpartial violation of the conductivity of

spinal cord at tha level of the body of the eighth thoracic segment.

At the moment of wouna it stood. Immediately after wound
paralysis of lowver extreaities. Active movements in the right strut
appeared after 80-50 minutes. 21/VI paralysis of left lower extremity
and insignificant paresis of rigmt. Loss of painful and temperature
sensitivity to the right froa the eighth thoracic skin segment. The
susculoarticular feeling in the fingers/pins of the left strut is
roughly disrupt2d, in right- it is presesrved. Knee and achilles
reflexes are increased, it is sharper to the left, Babinski's symptonm
tvo-vay, more distinctly is expressed on the left strut. Orination
vith the considerable stress/voltage. In the X-ray photographs bone
damages it is not deterained. In the region of bodies of the V and VI

thoracic vertebra penetrate two fine/small metallic fragmeats.
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Lamfineztomy 27777 1043, Tnothe urmer diviaion of 3mall ang n°
the V ¢thoractic vertebra defect the size o7 a ~rain of wheat, ™m-n

incision of the small arc of the ¥ and ""IT £horacic vertebra armeared
“ha eszanee of cerehro=-sninal flutd,

In the left half the sack of solid cerabral shell the defect of oval
form, through which is discharged the cerebro-spinal fluid. In the
left half spinal cord seemingly cut wound, which sufficiently deeply
penetrates into its substance. Stitching on the defect in the solid

carebral shell.

As showed further observation (for a period of 3 moanths), volunme
and force of tha active movemants of tha right strut were reduced
almost completely; the mcvemeats of the left strut remained
nagligible, and painful and teaperature sensitivity on the

contradictory/opposite half the body of that lost.

In the given observation the sharp/acute metallic fragment of
small sizes/dimensions reproduced seemingly partial experimental
saction of brain, slightly traumatizing the adjacent divisions of the
latter. As a result, in spite of the destruction of the left half
spinal cord, the reflexes of the paralyzed extremity although were

lost, on the Sth day (up to the momeant/torque of the

examination/inspection of patient) have already been reduced.
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The dependence of the duration of the loss of reflexes not only
from tha sevarity of the cross damage of spinal cord, but also fron
its laeval and character/nature (cutting, crushing) showed that it is
conditioned not only on cerebrospinal shock, but also on some

addit ional factors.

Already in the first world war a number of ths authors (M.
Lapiaskiy et al.) found in the presence of the rough transversa
contaminations of the spinal cord of the various kinds of change in
the cut of brain, which 1lies lower than the focus: edema of brain and

carebral shells, foci of hemorrhages and softenings.

In similar a Great Patriotic War the changes vweres described by
many Soviet pathoamorpholoygyists (L. I. Sairnov, Ye. A. Uspenskiy et
al.,). They ars they wete usually the more considerable, the rougher
thers was the damage of spinal cord. Microscopic examinations came to
light/detected/exposed the bloating of the body of nerve cells, the
rarefaction of Nissl substance, the displacement of cell nuclaus to
the periphery, the deccaposition/decay of the terminal branchings of
nerve fibers and their synapses, @tc. All these macro- and
sicroscapic changes in the substance of spinal cord, coming forward
in one or the other coamtinations, aust suppress tha reflector ones of

functions.
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In the later pariods in the division of spinal corgd,
arranged/located it is lower thamn the damage, appeared the changes
and another order, which also act depressingly on its reflector
functions. TO them first of all relate the changes in the shells.
Sharp/acute and chronic pachymeningitis and especially arachnoidites,
vhich frequsntly cover the extansive divisions of this cut of spinal
cord, squeezing rootlets and vessels, especially venous, and
disturbing liquor and blood circulation, not only impeded the
raduction of reflector functions, but sometimes they led to the

disappearance of those already reducing.
Page 102.

Pinally, in the unit of the cases, especially when the blockade
of sub-arachnoidal space is present, the suppression of the reflector
functions of spinal cord was supported by the toxins, which entered
on parineural lymphatic vessels from the bedsores and from the

in fected urination systea.

Thus, the suppression of the reflector activity of the division
of spinal cord dovn from the stricken area, besides the surprise
stoppingy of the arrival to it of pulses froa the brain, wvas

conditioned both on onset in this division of the supplemsntary foci

of damage/defaat, violation of roof and lymph circulation, on

———
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inflammatory changses in the snells and in the tissues of epidural
space, and sometimes and by the action of toxins. In comparatively
mild cases of damages/defeats of the spinal cord basic reason that
suppressed its reflector activity, was the sharp/acute stopping of
the arrival to it of the pulses from braim, i.e., its gsnus "“cerebral
denervation"™ it; in the heavy cases to the latter vere connected
those, atc. of the enumerated factors. The correctness of this
position/situation confira the described above observatisans. In all 4
casualtias occurred the full/total/complete tranﬁverse contamination
of spinal cord. But in two of thea (with the high wound of spinal
cord) at its division, which lies it is lower than the place of
damage, in particular, in a lumbar-sacral thickening, no changes it
vas discovered, and the reflector function of'this division began to
be reduced soon after wouad. In other tvo casualties at the division
of brain, which lies down from damage, were discovered fine/small
hemorrhages, svelling, expansion of veins, i.e., morphological
changes; both these casualties to the onsat of the flying issue of
any syaptoms of the reductionm of ths reflector activity of this

division of spinal cord discovered did not have.

Observation of the reduction of the reflector functions of brain
cane to light/detected/exposed the following. The suppression of

raflector functions, caused by the shock of spinal cord, in the aild

cases began to undergo reverse development already within the next

IS
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fow days after wound, in the neavy ones - after 10-14 days. However,
causad by supplamentary foci and disorders of blood circulation the
suppression of reflactor functions vas reduced on the liquidation of
these violations, sometimes after 3-4 and more than weeks. Pinally,
the suppression of reflexes, supported by the connected
paichymeningitis, arachnoiditis (especially during its disseaination

to the region of horse tail), by action of toxins, remained stable.

Thus, the experiment/experience of the Great Patriotic wWar
showad that during the bullet damages/defeats not any supprassion of
the reflactor functions of spinal cord can be considered as the
manifestation of cerebrospinal shock. In particular, if their loss
lasts more than 2 1/2-3 waexs, which to call this condition shock is
incorrec-t, The loss, for axaaple, of tandinous reflexes, that ramains
after 3 and mor=a than wvweeks, it is the result no longer of shock, but
local, frequantly stable morpaological changes in the
lying/horizontal below cut of spinmal cord. Convincing proof and this-
appearanca during tightening itself areflection of the atrophy of
auscles and a change in their electroexcitability up to the reaction
of deganeration. This fact was established/installed already in the

first w>yrld war (L. M. Pussep at al.) and it wvas confiraed by the

Soviat authors in the Great Patriotic War.
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Page 103.

Together with the criticism of the sxisted representations about the
rsasons for the suppression of the reflector activity of spinal cord
during its bullet damages/defeats, was advanced the new point of view

to pathogenesis and essence of cersbrospinal shock.

‘ It was above indicated that according to
Mbnakova-sherrington-Bastian's theory, the reason for shock is the
surprisa stopping of the influx of impulses/momenta/pulses froa the
brain to the division of spinal cord, arranged/located lower than the
focus of damage. But this theory of cerabrospinal shock at basis of
vhich lies/rests as "cerebral denervation® of spinal cord, is located
in the full/total/complete of contradictions both with the history of

the development of nervous system and vwith the fundamental facts,

established/installsd by I. 4, Sechenov and I. P. Pavlov.

In the process of the esvolution of nervous systeam its
progressively developed youngest division (cortex of the large
0 hemispheres) amplified its controlling and inhibiting action during

the function of the underlying divisions of nervous system and, in
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particular, spinal cord. Therefore the release of spinal cord fros
the action of cortex leads to reinforcing of its reflector activity.
This occurs with cross damages of spinal cord, which develop not
suddanly as with its traumata, but gradually as, for exaample, with
the neoplasas, in particular, in that stage of the developnment when
they cause the full/total/coaplete violation of the comductivity of
braia., Thus, monakova-sSherrington- Bastiant's theory about the
pathogenesis of cersbrospinal shock is in contradiction not only with
the historvy of the development of nsrvous system, but also with the

facts.

on the contrary, rathogenesis and essencn of cerebrospinal shock

find their full/total/coaplete explanation in light of the exercise

of I. 4. Sechenov and I. P. Pavlov.

I. M. Sechenov alsost 100 years ago in the experiments on the
frogs showed that the stimulation of the guides, that go to the
spinal cord from the head (application of the crystalline particle of
common salt to the extremital division of brain stem, severed at the
level of quadro-aounding), leads to the sharp suppression of the
functions of spinal cord. From the 9xparience of Sachenov it appears,
that tha suppression of the functions of spinal cord is the result
not of the fallout of the iaflux of impulses/momenta/pulses to the

spinal cord from the head, and, on the contrary, sharp reinforcing

he o X o
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their I. P. Pavlov in his works on the extirpations of different
divisions of the large cerebral hemispheres of dog not only spread
and he deepened I. M. Sechenov'’s exercise about the suppression of
the functions of spinal cord under the affect of the strong
stimulations, which flow to it froa the brain (it is special froam the
cortex), but also opened the essence of the process, vhich lies at
basis of this suppression. It showel that the dasmage of the caerebral
cortax is escorted/tracked by the onset in it of diffused inhibition.
The rougher the damage, the more disseainated the inhibition. During
the especially rough dasages it captures not only cortex, but also
subcortical divisions, including spinal cord, suppressing its

reflector activity.

In light of I, P, Pavlov's exercise about the higher nervous
activity becomes completely clear the suppression of the reflector
activity of spinal cord with his sharp/acute traumata. The cross
damage of spinal cord is escorted/tracked by the instantaneous and
strong stisulation of the guides, that go from the brain core to the
division of spinal cord, arranged/located lowver than the stricken

area.

Page 104,

As a result of surprise influx to the nerve cells of this division of
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the spinal cord of extresely strong impulses/momenta/pulsas in then
appears the beyond the limits, protective inhibition, external
manifestation of which is the full/total/complete suppression of its
reflector activity, i.e., the condition vhich by clinicians is
dasignated as cesrebrospinal shock. The heavier the damage of spinal
cord, the more strong the pulse stream and the deeper and aore
prolongad caused by them inhibition. Thus, reason for cerebrospinal
shock with traumatic damages of spinal cord is not stopping the
influx to it of impulses/momenta/pulses froam the brain, as this they
asserted Monakov, Sherrimgton and Bastian, but, on the contrary, the

surpriss influx of sxtremely strong impulses/mosenta/pulses, as this

appears from I. P. Pavlov's exercise about the higher nervous

activity.

On the basis of I. P. Pavlov's exercise about the healthful
value of protective inhibition, B. A. Asratyan during the trauamatic
damages/dafeats of spinal cord applied carotid therapy, after noting

} its favorable effect on the reduction of the disrupted functions.

dere expr2ssed also the new points of viev, also, to the
pathogenesis of the disorder of the conductor functions of spinal

cord (I. Ya. Razdol'skiy).

According to the existed representations, during the incoaplete
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cross damages of spinal cord the loss of motor and sensitive
disorders in the sharp/acute period is conditioned on the
temsporary/time violation of the conductivity of nerve fibers in the
region of the focus of damage. The rasason for the violation of
conductivity thay perceived in such changes in this sector of the
nerva fibers, in essence of microstructural ones, which, without
leading them to the death, made the dissemination o5n them of

iapulses/mnomenta/pulses impossible.

But microstructural changes in the nerve fibers are not the sole
r2ason for the violation of the dissemination on them pulses.
Together with them, act other f£actors. Thus, it was shown (Yu. M.
Dflyand), that the action on the traumatized spinal cord by electric
current imovroved conductor motor and sensitive functions. It is
obvious, in the sectors of nerve fibers in the region of focus under
the effect of the trauma appeared the parabiotic condition (in the
sense of 7ved§nskiy), vhich led to the blockade of nerve impulses.
The elimination of this parabiotic condition by elactric cuarrent
caused an improvesent in the conductor functions. But weakening or
aven loss of the motor and sensitive functions of spinal cord in
early nature of its partial bullet damages/defeats was conditioned
not only on the disorder of conducting impulses/momenta/pulses on the

nerve fibers as a rasult of the aicrostructural changes and the

parabiostic condition in them at the level of focus. Iaportant value




DOC = 80079107 race J%7

in this respect belongs to tha adynamia of cells and synapses as one
of the manifestations of cerebrospinal shock. As a result of this
adynamia the nerve iapulses, which flov on the pyramidal filaments,
canndt be dissaminated to the aotor cell and impel it to the
activity, but the impulses/moaenta/pulses, which flow on the rear
cortical filaments, be swvitched to the sensitive c2lls of posterior
crescents and further be disseainated into the brain core. In favor
of this point of view speaks favorable affect on the reduction of
motor functions - during the bullet damagss/defeats of the spinai
cord of the cholinergic substances (eserine, Prostigasin, proserin),
vhich act, as is knowan, on the synapses and on the nerve cells. To
» the positive aeffect from the use/application of these substances
during the bullst dasages/defeats of spinal cord indicated many (N.

I. Grashchenkov, N. S. Chetverikov et al.).

| Page 105. ]

) g To the Gresat Patriotic ¥ar as the basic signs of the reduction
of the reflector activity of the division of spinal cord from the
stricken area they wvere down considered: the reduction of tendinous
and perissteal reflexes and automatic eaptying of bladder and rectua,
the appearance of pathological reflexes, an isprovement in the

trophic systea of tissues. On tnhe basis of the experiment/experience

of the 3reat Patriotic War for this purpose was proposed the
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! j soriss/nunber of newvw tests. They all are based on the deteraination
E of thes condition of vegetative functions. Most valuable of theas

following. '

i Investigation of the vasical raflex in the prasencs in the
wvoundad artificial urinovesical fistula (R. P. Ogryumova). In the
bladder through the fistula were introduced antiseptic
solutions/openings and with the aid of the manometer they detsrained
the intravesical pressure, at which appeared the urination. The
presance of the vesical reflex testified about the reduction of the

reflactor activity of spinal cord. The investigation of the

urinovesical reflex has the high value during the decision/solution
of a quaestion about the time when should be eliaminmated the

urinovesical fistula.

Study of the reaction of the skin vessels of the paralyzed
division of body to the subcutaneous introduction of adrsnaline (S.
f Lifshitz). it was above indicated that in the vessels of the
paralyzad divisions of body immediataly after wound appears the
paralytic condition and that this condition is held the =more
long- tera, more heavily damaged the cerebrospinal vasonotor centers.
With paralysis of centers the vessels in response to the subcutaneous

introduction of adrenaline are not narrowved, but, on the contrary,

they are expanded. Thus, the normalization of their reaction to
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airenaline is the indicator of the reduction of the reflector

activity of spinal cord.

The specific value in this respect have the investigations of
dermographiss (T. Yu. Yakubovskiy) and perspiration (Yu. V. Il'in).
The authors shoved that the normalization of these functions is an
important indicator of the reduction of the reflector activity of

spinal cord.

Ara very interesting changes of tha blood in the divisions of
body with disrupted dermographisa and perspiration (S. A. Georgiyev).
Is revealed the presence in divisions of the peripheral blood of the
vassoels of these divisions of high leukocytosis, wvhich achieved
20-25-30 thousands in 1 ma3; leukocyte foraula usually did not

changae.

Bstablished /installed data are of large interest not only as the
indicators of a deep disordexr of vegetative functions of spinal cord,
they have important practical value. Usually the blood is taken from
the vessels of the fingers, #ith paralysis and deep paresis of upper

extromities the value of leukocytosis as the indicator of the

infectious coamplication of tha wound of spine should be estimated

wvith the care.
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Basic clinical syndromes of bullet wounds and damages of spinal cord.

Syndroaes of the partial and full/total/coaplete violation of the

conductivity of spinal cord.

norphological changes in the spinal cord during the bullet ;
vounds and the damages oscillated over wide limits - froa the jolt to
the full/total/complete transverse contamination., The basic forms of

f these changes are schematically represented in Pig. U6.

Por the short clinical characteristic of the degrae of the
violation of the functions of spinal cord with its bullet wounds in !
the Great Patriotic War extensively vere used the following teras:
the physiological interruption of spinal cord, the anatoaical
interruption of spinal cord, the full/total/complete transverse

E contasination (or damage) of spinal cord, the partial destruction (or

damage) of spinal cord, contusion, jolt.
Page 106,

Tha diversity of teras for the characteristic of the violation
of the functions of spinal cord and the fact that three of thea
(anatomical interruption, full/total/complete damage of brain,

partial damage of brain) are concepts not functional, but

— ST gy Apatapalt
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morphological, and can be established/installed only on the
operation/process, o>n the autopsy or after prolonged observation,
they advanced in the course of war the need for
establishing/installing the terainology, based on the functional
principle, Thus, in the series/nuaber of fromts for the
characteristic of the full/total/complete fallout of the functions of
brain entered into the practice tecrm "full /total/completes violation
of the conductivity of brain®, and for the partial fallout the

rpartial violation of the conductivity of brain®.

The term "full/total/coaplete violation of tha conductivity of
spinal cord" designated the total loss all of its conductor
functions, and during the damage of horse tail - all rootlats of the
latter 1own from the stricken area. The condition, in wvhich vere
retained at least soame functions of spinal cord or damaged rootlsts
of tail, was designated as the partial violation of conductivity. The
degrea of the partial viclation of conductivity can oscillate froa

the light to the extreamely heavy.

These teras should be recognized more advisable. their advantage
consists in the fact that they do not predetermine the
character/nature of those pathomorphological changes which are the
basis their and which, as noted above, in the majority of the cases

they can be established/iastalled only on the autopsy, on the

operation/process or after prolonged clinical observation.
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Pig. u46. Basic forms of the bullet damages/defeats of spinal cord
{(scheme). 1 - full/total/compleate anatomical interruption of brain; 2
- full/total/coaplate are axonal y interruption; 5 - partial
anatomical interruption with the contusion of the resaining part of
it; 4 - contusion of spinal coid with the partial axonal
interruption; 5 - brain concussion. broken line shoved the divisions

of the damaged nerve fibers, which undargo degeneration.

Paga 107.

In particular are undesirable for the characteristic of the

condition of the functions of brain the teras "physiological

— - M-mnw :
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interruption® and the "anatomical intecruption of brain®.
Physiological intercuption - this is the functional condition of
spinpal cord which in the sharp/acuta and early period can be observed
vith differant morphological foras its damage. Neanwhile the analysis
of the histories of disease/sickness/illness/malady showved that
physiological interruption they frequently identified with the
anatonical interruption. As a result the percentags of the diagnoses

of anatomical interrupticn in some authors proved to be sharply high.

According the 1ata of the development of the histories of
disease/sickness/illness/malady, tae full/total/complete violation of
the conductivity of brain in the early period wvas noted into 24.80/0
of all bullet wounds of spine. Cuantitatively it sharply predominated
vith the penetrating wounds of spine (46.90,/0), whereas with the

nonpenetrating ones it was observed as an exception (4.50/0).

Tha full/total/completa violation of the conductivity of spinal
cord was considersd as the indicator of its very heavy damage/defeat.
Presanc2 its majority of the neuropathologists and neurosurgeons
estimated as the sign which darkens not only functional (in the sense
of the reduction of the disrupted functions), but also vital
prognosis of casualty. Actually/really the experiment/experience of

the Great Patriotic War showed that the absence of the junction of

the full/total /complete violation of the conductivity of spinal cord
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into the partial after 5-6 weeks after wound nmakes functional
prognosis almost hopeless, and vital - by very doubtful. Thus,
according to the data of GBF (Leningrad), from the casualtiss with
the syndrome of the full/total/ccaplete violation of the conductivity
of spinal cord it survived only 4.50/0. The given data about the
forecasting iaportance of the full/total /complete violation of the
conductivity of spinal cord amust impel neuropathologist to be
axtramaly cautious upon the setting of this diagnosis, especially in
the sharp/acute and early period. Meanvhile the analysis of the
histories of disease/sickness/illness/malady revealed/detected that
the diagnosis of the fulls/total/coapleta viclation of the
conductivity of brain was placed sometimes in such cases where in
actuality occurred its partial violation. Is explained this first of

all by thas incompleteness of exaaination/inspection, especially

sansitive functions.

With the bullet vounds of spinal cord the foci with respect to
the diameter of brain can be distributed by the most whimsical mode.
While its some divisions can be coapletely destroyed or, in any case,
their faunction completely oppressed, others can to a certain degree
be preserved. Therefore in order to recognize the diagnosis of the
full/total/coaplete viclation of the conductivity o2f spinal cord as

that substantiated, it is necessary to investigate all its basic

conductor functions: motor, painful, feverish, and also the
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musculoarticular fesling, Upon the examination/inspection of the
sensitivity, especially painful, it is not possible to be limited to
usual wmethods, i.e., by tingling by the pin, sharpened by goose pen,
atc, Not only with the rough amorphological damages of spinal corgd,
but even during the temporary/time violations of conductivity its,
caused by contusion, edema, fine/small hemorrhages, these
stimulations during the first days after wound cam by casualty not be
perceived. In order to be convinced of the total loss of conducting
impulses/momenta/pulses on the painful guides, it was nacessary to
resocrt to the more snergetic stiamulations, for example, to the strong
cosprassion of the seized betweaen the fingers/pins fold of skin,
gastrocnemius muscles, foot, fingers/pins, eggs. If casualty did not
raceive in the presence of full/total/conplete paralysis and these
stiaulations, and also be did not perceive passive moveaments in the
large/coarse joints of the paralyzel extremities, then the diagnosis
of the full/total/complete violation of the conductivity of spinal

cord could be considered substantiated.
Page 108.

Nonutilization by neuropathologists of this rougher

investigation of sensitivity sometimes led them to the erroneous

conclusions. As an axample can serve the following obsarvation.
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L-ko obtained 21/III 1943 the blind-end bullet penetrating wound
of spine at the level of the XII thoracic vertebra with the
full/total/complete viclation of the conductivity of spinal cord from
the level of the second luabar segasent. X-ray analysis (23/I1I1):
bullet was wedged in into the posterior division of the left half
body of the XII thoracic vertebra. The point of bullet was directed
tovard the rear, dovn and somevhat towards the inside and on the
average of lines penetrates the spinal canal, fulfilling it at the
lavel of the avnad extension of this vertebra. Neurologic
examination/inspection froa 23/I1I: flaccid lower paraplegia with the
loss of tendinous and skin reflexes. The delay of urine and
chair/stool from the level of the second lumbar segment on both feet
does not perceive after pricking, touchs, temperature stisulations
the conclusion: the blind-end bullet wound of spinal canal with tha

full/total/complete anatomical interruption of brain at the level of

the XII thoracic vertebra. 24/I11 repeated neurologic

examination/inspection (by neuropathologist of higher qualification).

Lover paraplegia with apoflexia. Aftar pricking and touchs to the
skin it does not perceive, but clearly perceives the energestic
compression of skin fold for the shin, and also the coapression of
gastrocnesius muscles and feet, somewhat better on the right strut.
Conclusion: the blind-end bullet wound of spinal cord with a deep,
but partial violation of its conductivity. Is shown urgent

operation/process, 25/11II - laminectoay, Pointed bullet by dull end

= .
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sat in body of the XII thoracic vertebra; its tip in the fora of pin
projected between the posterior columms. Bullet is carefully

extracted from ths spinal cord on the wound course.

Light movements in the laft foot appeared already next day. In
2172 months paralysis of the right strut, movements in the left strut
vere reduced in all joints, but the amuscle force in it is sharply
vaakaned, Decrease in the skin seansitivity from the second luambar on
the third sacral seqment inclusively. Knee and achilles reflexes as

before are absent. Uripation and defecation of normal onss.

Upon the first exaamination/inspection the neuropathologist was
restricted to the investigation only of epicritical skin sensitivity
and, after coming to light/detecting/exposing its loss, and having
also taken into consideration the blind character/nature of the wound
of spina, erronsously it concluded about the full/total/complate
anatonical interruption of brain and the absence of readings to

laminectony.

Tha full/total/complete violacion of conductivity vas observed
mainly vith the wvounds of the spinal cord. Hovever, vwith the wounds
of horse tail it was noted rarely (into 8.0-9.00/0 of all penetrating

vounds of the lumbosacral division of spine), This can be explained

by the following reasons.
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Usually the unit of the rootlets of horse tail slipped off froa
the wounding shoell, Therefore evea with the wounds by its bullet
aither large/coarse fragment anatoaical interruption or rough
contusion underwent only the unit of the rootlets. Exception were the
cases d2f the vounds of horse tail at the level of cone and
imnmediately under it. Roctlets here encircle cone by the compact
mass. With the penetrating wounds at this level the
full/total /complate cross interruption of horse tail was observed
more frequently than during the equalizations of the underlying

divisions of horse tail.

The nerve fibers of rootlets, covered with tha continuation of
soft cerebral shell, possess larger stability to the mechanical
action on them, than the filament of spinal cord. Theraforae the
interruption of rootlets was observed under the analogous conditions
zore thinlysless frequently than tae interruption of the drav plates

of spinal cord.

Syndrcoma of tha full stotal/complete transverse contamination of

spinal cord.

Por the characteristic of the sevarity of the damage of spinal
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cord some clinicians applied the teras: "full/total/complats
anatoajical interruption of spinal cord" and ®"partial anatomical
interruption of spinal cord®, others - "complete transverse
contanmination of spinal cord® and thes "partial transverse

contanmination of spinal cord®.

Page 109.

Prom the clinic-al point of view, latter/last two teras should be
racognized more advisable.

As is known, in the literature to the Great Patriotic War tecra
"full/total/complete anatomical interruption of spinal cord™ applied
vith its pepperad gap with the full/total/complete dissociation of
central and peripheral cut; partial - with different degree of the
destruction (strain, cut) of the unit of the diameter of spinal cord
with the retention/preservation/maintaining of the anatomical
continuity of the remaiming unit, which vas usually undergoing heavy

contusion (FPig. 47 and 48§).

But the experiment/experience of the Great Patriotic War showvad
that tha full/total/complata transvarse contamination of all nerve

fibers of spinal cord (axons) cam occur not only during the wviolation

anatomically, i.e., seen by rule of thuab, continuity of brain, but
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also with the full/total/coaplete cross necroses and its heavy
contusions without the macroscopically visible in the first weeks
after wound interruption and the disagreement of its ends (Pig. 46,

2).

Thus, with the bullet wounds of spinal cord occurred two types
of the transverss contasination of all its nerve fibers. With one it
wvas connected with the violation of the anatomical continuity of
brain, with other - without the same. For the designation of the
latter/last typ2 of the interruption of the nerve guides of spinal
cord tha author (1943) proposed tera axonal interruption. Like
anatomical interruption, axonal intarruption of spinal cord can be
partial and full /total /complete. Many cases of the partial amatomical
interruption of spinal cord were escorted/tracked by the axonal
interruption of that unit of its diameter, that macroscopically
ratained its continuity, This mixed form of the interruption of

spinal cord with the bullet wounds was observed most frequently.

In functional-prognostic sense the anatoamical and axonal
interruption of spinal cord it is coaspletely equivalent: neither with
that anor with other of any regeneration of nerve fibers it occurs
and, therefore, the lost functions are not reduced. Tha

liberation/excretion of the axonal ioterruption of spimal cord has

not only thesrstical intersst, but also specific practical value.
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The state of preservation of the anatomical continuity of spinal
cord in the early period by no means does not eliminate its
full/total/complate axonal interruption. Therefore neurosurgeon,
after rovealing/detecting on the operating table, with the clinical
picture of the full/total/complete either heavy partial violation of
the conductivity of spinal cord, continuity its or partial gap, nust
observe especial care in the post-operational prognosis. The its aust
not astonish fact that in the absence of the anatomical interruption
of spinal cord surgical intervention brought to the casualty of no

use,

Bxistence, together with the anatomical, the axonal interruption
of spinal cord explains also the fairly often observed cases of
disagreeing the diagnoses of clinician and anatomical pathologist. In
the sharpsacute and early period the anatomical pathologist did not
frequaently find the anatoaical interruption of spinal cord when he
vas diagnosed intravitally by neuropathologist. For the
neuropathologist tha alloved by him error was frequently coampletely

not expected.

In fact, after revealing/detecting the full/total/coamplete

violation of the conductivity of brain, neuropathologist usually is

diagnosed itself of anatomical iaterruption.




DOC = 80079107 PAGE 30.2

Pig. 47. Perforating bullet penetrating wound of the thoracic
division of spine., the full/total/coaplete anatomical interruption of
spinal cord. Pringing of stump. At the level of the iaterruption of
brain solid cerebral shell is destroyed almost completa2ly, was

presarvad its only ridge.

Preparation vam No 1509,

(Artist T. V. Balyayeva.,).
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Page 109.

Fig. 48. Blind-end fragmsentation penetrating wound of spine at the

level of IX thoracic vertebra.
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Partial anatomical interruption of spinal cord; in the region of

interruption will hit the ground large/coarse metallic fragment. The

surfaca of the damaged sector of brain is iapregnated with the blood.

Preparation VAN No 1155,
(Artist T. V. Balyayeva.).
Page 110.

j But the experiamsnt/experience of the Grsat Patriotic War showed that,
relying on data only of neurologic study, it frequently inflowed into
the error. The neurologic method, undertaken by itself, with the
clinical picture of the coaplete violation of the conductivity of the
spinal cord tells only about the presence of the stable violation of
conducting nerve iampulses on the spinal cord. But the latter, as

: notel above, occurs not only with the anatomical, but also with its
aronal interruption, Neuropathologist aust consider both these
possibilities and be limited to the diagnosis: the
fall/total /conplate transverse -contamination of spinal cord, vithout

predatermnining a question about whether does lie/rest at the basis

its gap of spinal cord with the disagreement of ends or




W—i
|
t
f
b
|
t
[

. e S g - -

-
DOC = 80079107 PAGE 205

raproduction/aultiplication with the interruption only of axoams,
Having only thoroughly ccampared neurologic datc with the data of
X-ray analytical and surgical examination/inspection, it sometiames
can ilagnose of the full/total/complets anatomical interruption of

spinal cord.

Surgeon, operating in the early pesriod and after
ravealing/detecting the absence of the violation of thes anatoaical
continuity of spinal cord, usually diagnosed of contusion or partial
intercruption of spinal cord; whereas anatomical pathologist on the
autopsy after 4-5 weeks frequently found in this case
full/total/coupléte anatcaical interruption. In the majority of the
cases occurred, obviously, the axonal interruption of spinal cord,
and to the time of operation spimnal cord retained its macroscopic

continuity.

Subsequantly tha crushed sector of spinal cord underwvent
decomposition/decay and resorption under the lipolytic action of
cerebro-spinal fluid. As a result up to the moment/torgue of opening
appeared full/total/complete anatoaical ianterruption. As am exaaple

can serve the folloving cbservation.

C. 20/ 1942 - the blind-end fragmentation wound of spine at the

level of the VII thoracic vertebra with the full/total/coaplete
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violation of the conductivity of spinal cord from the level of the
sixth thoracic segment. Immediately after wound - loss of
consciousness for 20-30 minutes; from the return of coasciousness
ravealed/detacted paralysis of lower extrsaities and deaf-mutisa,
vhich disappeared to the third day. Neurologic (27/1): lower flaccid
paraplegia with the loss of reflexes and all foras/species of
sansitivity from the sixth thoracic segment the delay of urine and
chair/stool, X-ray analysis of spine the crushed break of awned
extension and small arc of the VII thoracic vertebra. Large/coarse
matallicz fragmant is arranged/located among the scrap of saall arc,
penetrating the posterior division of spinal canal at the lavel of
the damaged vertebra. 30/1 Laainectory. Several fragments of the arc
of the VII thoracic vertebra penetrated in the epidural space, and
one of them was stuck into the solid cerebral shell. The large part
of the mestallic fragment the size/dimension 2x1.5x0.6 of ca was
disposed of in the spinal canal, squeezing solid cerebral shell.
after the extraction of bone fracture, wvhich was stuck into the solid
carebral shell, appeared liguorrhea. After the dissection of the
solid and arachnoidal shell: ®... spinal cord is edematic, its
surface vessels are [Tr. note: traanslation unknown; Russian is
innipirovany ], The consistency of its palpations is somevhat flaccid.
In his left lataral column is deterained the shallow wound,
plotted/applied by bone fragment. Kray wounds slightly bulge out

above the surface of brain". Post-operation diagnosis: the partial
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anatomical interruption of spinal cord. Prognosis, taking into
consideration the lack of gross changes in the memory section of the

brain, favorable,

Casualty it perished after 65 days. The improvement, which vas
being observed in it after the month after operation/process,
consisted of the appearance of weak achilles reflexes, but also they
subsequantly disappsared. Simultaneously with the disappearance of
achilles reflexes the upper level of damage/defeat began gradually to
heave and up to the moment/torque of daath of patiant achiaved the
thirl thoracic segment, Data of the autopsy: "... at the level of the
VII thoracic vertebra the substance of spinal cord is absent, its
proximal and extremital ends are connect/joinmed together by strand of
the soft cersbral shell, The sSpinal cord upvards to the lavel of the
II thoracic vertebra and ﬁo +he medullar cone is down edematic, its
figure in in the cross section/cut is smoothed and indistinct.
Acatomical diagnosis: the blind-end fragmentatiom wound of spine with
the full/total/complete anatomical break of spinal cord at the level
of the VvII thoracic vertebra. Necrotically ulcerous cystitis,
tvo-sided suppurative pyelitis. Lipoid infiltration and regeneration

of the kidneys, liver. Extensive bedsores. Heavy cachexia".

Page 111,
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The given observation can serve as illustration to the following

positions/situations:

1. The state of preservation of the anatomical continuity of
spinal cord in the sharpsacute and earlyvy period does not exclude the

possibility of its full/total/complete axonal interruption.

2. Surgeson, seeing in thesa periods on operating table only
insignificant partial anatoamical interruption of spinal cord, must
allovw/assume possibility of axonal interruption of resaining unit of
brain and therefora only with larger care it can place favorable

post-operation prognosis.

3. The dispersed sector of brain vhen damage of soft cerebral
shell is present, can in the course of time completely separated and,
thus, partial anatomical iaterruption is changed by
full/total/complete. By this is explained disagreement meanvhile that
it sav surgeon on the operating table, and anatomical pathologist -
on the sectional, A series/nuaber of similar cases observed A. N.

Bakulev,

Th2 given observation can serve also as an example of the onset

of edamas in the intermediats period and the very probable role of

the toxins in their developagat. It also shows that with the clinical
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pictura of the full/total/complete violation of tha conductivity of
spinal cord more expediently to speak not about tha
full/total/complete anatomical interruption of spinal cord, but about
the full/total/comaplete transverse contamination by its, without
oredetermining theraby of a question about whether does go the matter
about the full/total/coaplete gap of spinal cord or only about the

full/total/coaplete transversa contanination of its axoms.

Tha syndrome of the full/total/coaplate transversa contaaination
of spinal cord (interruption of brain) presents the combination of
the full/total/complete violation of its conductivity with a deep
disorganization the reflector, vasomotor-trophic, perspiration
liberation and visceral functions of the division of spinal cord down
froa tha stricken area. Pron the manifestations of the violation of

these functions great diagnostic value have the following symptoas.

Solid edema of the paralyzed divisions of body. One of the
frequent manifestations of the damage/dafeat of vascular-trophic
innervation vas solid edeaa of the paralyzed extreaities. It was
observed into 21.20/0 of all wounds of spine with the damage of
spinal cord. Higher numerals are published by some authors, for
axaspla, by V. A. Kislov (40.00/0). According to ssparate authors!?

data, s21id edema wvas oktserved into 90.0-95.00/0 of cases of the

full/total/complete transverse contamination of spinal cord.
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Edema usually appeared on the 3-4th day after wound and
frequently wvas held to 3-4 wesxs. Many considered it as the syapton
of the extremely heavy damage of spinal cord, and some - as the most
convincing symptom of the full/total/complete transverse

contamination of spinal cord.

Th2a onset >f edema frequently vas noted also in the later
pariods. The reasoi for taese late edemas was the severe intoxication
of the division of spinal cord down from the stricken area. As the
sourc9s of intoxication served the extansive bedsores, severy
cystopyelites, restricted spinal suppurative aeningitides,
osteomyalitis of rump, etc. Late edemas it was necsssary to
differantiate with the occlusion of deep lymphatic vessels and with
throabophlebitides, Usualiy solid adema was of identical expressaed on
both halves body. Its asymmetric development more frequently was

observed during the damages/dafeats of horse tail,
Page 112,

With severe damages of thoracic and also lumbar-sacral division of
spine edesa more frequently began with the feet and gradually

advanced in the proximal direction, being spread in the heavy cases
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of damaging the spinal cord to the floor Aeex organs/controls and the

lover divisions of body.

In the Great Patriotic War edema was observed repeatedly not
only vwith the anatomical interruption with the disagreement of the
ends of spinal cord, but also with the axonal interruption. With the
anatomical interruption edema usually was expressed more sharply than

vith the axonal.

$501id edema of the paralyzed extreamities rarely (into 7.00/0)
vas obsearved also upon the partial destructiomn of spinal cord,
especially during the damages/defeats of lower-thoracic division of
its and lumbar-sacral thickening. Howaver, in these cases it usually
rarely achisved considerabie degree and, if wound vas not

complicated, it disappeared during the next 1-2 weeks.

Thus, the sxperiment/experience of the great Patriotic War
showed that solid edema of the paralyzed extreaities is although the
very iamportant, nevertheless not completely reliable sign of the
full/total/complete transverse destruction of spinal cord or horse

tail.

An important symptom of the full/total/complete transverse

contanmination of spinal cord is early (on 2-4th day after wound)
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appearanca and progressive development of baedsores with the
localization of foci of bhigher than the lumbosacral thickening. The
same value has a developsent even within the next fev days of
hamorrhagic cystitis, and during the damages/defeats of
lover-thoracic 1ivision and rapid developsment of general/comaon/total
deplation (as a result of the violation of absorption froa the

intestine).

Is coapletely groundless the assertion of some authors, that the
syaptom of the full/total/complete transverse contamination of spinal
cord is the perception of the breakaway of the paralyzed unit of the
body at the mom2nt of wouad. The inquiry of many casualties showed
that this perception can appear, also, during the relativaly
noderate/mild bullet damages/defeats of spinal cord. So/such is
indemonstrable in this respact the fact that some casualties during
the first days after vound perceived the paralyzed division of body

as sonething alien, with it not belonging.

'iha individual authors perceived the proof of the
full/total/completa transverse coantaaination of spinal cord in the
fact that the level of the loss of sensitivity did not descend. But
this i3 correct only for tae late periods vhen tha violations of

sensitivity, caused by dynamic chamnges in the roof and lyaph

circulation, and also by additional stricken areas it is cranial fron
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the place of interruption, they undergo reverse development. In the
sharp/acute or sarly period the utilization for this purpose of the
inalterability of the upper level of the violations of sensitivity is
incorrect, since reductiomn for its count of the reverse development
of the violations, caused by the additional factors indicated, vas
obsecved, as a rule, and upon the full/total/complete transverse

contaminations,

Very important data for the recognition of the
full/total/complete traansverss coatamination of spinal cord (in
particular, its gap) provided the X-ray analysis of spine and

clinico~surgical analysis of wouad.

Thus, on the basis of the experiment/experience of the Great
patriotic War the most important syndrome of the full /total/complete
transverse contamination of brain it 1s possible to consider the
following combination of symptoas: full/total/complete paraplegia,
anesthesia, including the incapacity of casualty to perceive such
rough stimulations as the energetic compression of fingers/pins,
feet, gastrocneamius muscles, fold of skin, solid edema of the
paralyzed extrenmities earlier and the irrepressible development of
bedsores and heavy, in particular hemorrhagic ones, cystitides, and

also radiographically adjustable the I and II types of ths wounds of

spine.
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Page 1113.

Many casualties with the full/total /coaplete transverse
contamination of spinal cord and, in particular, with its anatosical
interruption perished on the field of battle. Thus, in 47.00/0 those
been killed on the field of battle from the penetrating wounds of
spine and those subjected to autopsy was discovered the
full/total/conplete transverse coantamination of spinal cord. The
significant part of the casualties with the full/total/complete
transversa contaaination of the spinal cord died during the first
days and in the weeks in the institutions of aray and fromt line area
and only small unit achieved the deep rear. The speed of the
transport of these casualties and its conditions at different fronts
and in different periods of war were also different. By this is
explained difference in the numerals of the anatomical interruptions

of spinal cord, published by the individual authors.

G. P, Kornyanskiy (specialized aray hospital, vhere casualties
they entered sarly periods) observed it in 9.00/0 of those wvounded
the spine with the presence of the syaptoas of the damage of spinal

cord, auto-in (in the period of the blockade of Leningrad both into

the aarly periods of adaission and with the prolonged stay of those
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vounded in the hospitals) - in 9.50/0 all of those wounded the spine

vith the ceresbrospinal violatioas.

Syndrose of coapression.

In the sharpsacute and early period the most frequent reasons
for the compression of spinal cord and horse tail they wvere: the
large/coarse wounding shells and the bone scrap, which penetrated in
the area of spinal canal; thinner/less frequent - displaced vertabrae
vith the dislocation their, subdural and epidural hematomas. In the
later periods the compression of spinal cord was most frequently
caused by arachnoiditis, chromic pachymeningitis, callus. Were
observed the cases of ccapression of spinal cord by epidural

abscesses.

The comprassion of spinal cord by the foreign bodies, which
penetrated in the area of the spinal canal, or by the displaced
vertabra appearad at the mosent of wound and carried stable
character /nature., Sometimes it could be increased in connection with
further displacenment of the foreign body or vertebra, for example,
vith the transportation of casualty. The comprassion of spinal cord
by hematomas appeared usually for the next hours after wound. By its

characteristic feature was the increass of the intensity of symptoas

for a period of several hours, thinner/less frequant than 1-2 days.




e —

DOC = 80079107 PAGE 3}‘

It more frequently carried teaporary/time character/mature and in
proportion to the resorption of the issuing from blood underwvent more J
or less full/total/comntlete reverse development. The compression of

spinal cord by arachnoidal cysts and intergrowth, epidural scars and

by callus usually appeared not earlier than 4-5 weeks,

In view of the fact that the compression of spinal cord detained
the reduction of tha reversible changes in its nerve elenments/cells,
and under the prolonged influence it could convert these changes in

those not reversed, it was basic neurologic reading to laminectoay.

As far as mechanism is concerned 52f the unfavorable effect of

pressure on tha spinal cord and its rootlets, then primary aeaning in

this respect was assigned to disorder of blood and lymph circulations
in the constrained sector of spipal cord, and also to ths violations

of liquor circulation.

Page 114,

The recognition of the compression of brain at the beginning of
the Great Patriotic war in comparison with the Pirst World war moved
far forvard. This progress was frovided vith improvement and “
videspread putting into practice of radiographic method, and also

methods of detsrmining the cross—-country ability of the
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sub-arachnoidal space of spinal cord. Both these of method were

videly used in the elapsing war.

Tha leading role in tha rescognition of the coapression of brain
in the early period belonged to radiographic method, in the
intermediate and the late - to determination of the cross-country

ability of subarachnoidal space.

The presence in area of spinal canal more or less large/coarse
metallic bodies, ths large-splintered character/nature of the breaks
of samall arcs, joint extensions, bodies of vertebrae, the
dislocations of the latter and the calluses sarved as basic positive
radiographic indications for the compression of spinal cord. However,
the absence of the enumerated radiographic signs as in the early, so

| aspecially in intermediate and late period was not considered as the
eliminating compression. The latter was frequently conditioned on the

processas, unattainable for the determination of the methods of

simsple X-ray analysis. In the sharp/acute and early period such

processes are hematomas and edema of brain; in the later -

arachnoidites and chronic pachymeningitis.

For the racognition of the compression of spinal cord
exteasively vas used the deteraination of the cross-country ability

of sub-arachnoidal space with the aid of the methods of Pussep

.
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(strong bending of head to the chest and its containment in this
position/situation during 30-40 seconds) and Kvekkenshtedt
(compression of neck veins). As is known, at basis of both these
methods lies/rests the difficulty of the outflow of the venous blood
from the area of skull as a result of pressing of neck veins, in

turr, of the leading to the increase intracranial pressure.

In the opinion of authors* majority, the method of Pussep gave

more pracise data than the method of Kvekkanshtedt.

Considerably thinner/less frequent for determining the
cross-country ability of the sub-arachnoidal space of spinal cord vas
applied tast/sample with the air and contrast XI-ray analysis. Both
these of method in the early and even in the intermediate period
could not be widely applied, since their fulfillment required the

sedentary position/situation of casualty.

The use/application of contrast roentgenography with the
introduction to the sub~arachnoidal space of such substances as
lipiodol, torotrast, podipin, was not obtained wide acceptance, also,
in the later periods. The restrainad relation to this method was
explained by the fact that as indicated the observations of

peacatiase, and also during the war with the White Pinns, if contrast

substances ndt by boldnesses froa the sub-arachnoidal space, they
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frequently caused severe neuritides and arachnoidites of horse tail.

Por determining the cross-country ability of sub-arachnoidal
spaca vas used also protein-cellular dissociation in the
cerebro-spinal fluid, i.e., the high content in it of protein‘for the

normal or slightly increased coanteat of cellular elements/cells.

Protein-cellular dissociation, rapid drop in the pressure of
cerebro-spinal fluid in proportion to its discharge, the absence of
its increase with the tests/saaples of Pussep and Kvekkenshtedt -
most important symptoas of the blockade of sub-arachnoidal space and
coapression of brain, But all these syaptoss as the indicators of
blockade acquired the degree of authenticity only in the absence of
large/coarse defect in solid spinal cord, and in the presence of it

; only during the isolation of defect froam the sub-arachnoidal space -
pla-arachnoidal intargrowth or by intergrovth bhetwveen theamselves of
all three shslls. However, in the prasence of the open defect in the

) } solid carebral shell the cerebro-spinal fluid ensues/escapes/flows

out through it into the epidural space.

- - L el

Page 115,

Under these conditions the pressure of cerebro-spinal fluid (usually

lov) in proportion to its discharge through the aspirating needle
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little changes, but tests/samples of Pussep and Kvekkenshtedt by its
noticeably do not raise. Therefore ia the early period during the
decision/solution of a gquestion about the presence or in the absencs
of the blockade of sub-arachnoidal space the evaluation of the

rasults, obtaina2d with the lumbar puncture, requires care.

Experiment/experience simultaneously showed that the absenca of
indications, according by this of lumbar puncture, to the blockade of
sub-arachnoidal space did not eliminate coampletely the coapression of
the spinal cord., The latter could be caused, for exaaple, by the
small bhone or metallic fragaent, which vere incorporated in the brain
or in the solid cerebral shell, sizes/dimensions of which, however,

vere insufficient in order to coampletely block subarrachnoidal space.

In the intarmsdiate and late period for the determination of the
blockada of sub-arachnoidal space, together with the investigation of
carabro-spinal fluid, the observation of a change in its pressure and
the results of the tests of Pussep and Kvekkenshtedt, vas applied ﬁ
also the test/sample with the air. Was fulfilled it as follows. After
the extraction of 10~-15 ca 3 of spinal fluid/liquid through the
lumbar puncture in the position/situation of patient sitting they
introduced into ths subarachnoidal space 10-20 ca3 of air. As the

indicators of blockade served the absence of the sysptoms of the

penetration of air into the area of skull (vertigo, headache, nausea,
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etc,) and the appearance of the emncircling the radicular pains at the

level of blockade.

As the exanple to the usefulness 5f test/sample vwith the air can

sarve the following observation.

Ts. 28/IL 1943 the tangential fragmentation penetrating wound of
spine at the level of the V neck vertebra; contusion and coapression
of brain at the level of this vertebra vith the the partial damage of

its conductivity.

Imaediately after wouad arose 2 deep paresis of all four
extrenities, are more than upper ones, and the gross violations of
sensitivity froa the fourth neck segzent. Consciousness it did not
lose; the functions of pelvic organs/controls vere not disturbed.
Radiographic investigation came to light/detected/2xposed only the
break of the avned extension of tne V neck vertsebra. Wound vas
considered as nonpenetrating and not being subject to the
operation/process of laminectoay. In ths first weeks after wvound wvas
noted progressive improveament of both motor and sensitive function,
especially in the right extreaitiaes and in the left lower.
Subsequantly the improvement was interrupted and wvas changed into the
deteriosration: again vas increased veakness in the upper extreamities,

especially in the right hand.
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In connection with the deterioratiom 1/IV it is converted into
the Lenringrad nsuro-surgical instituta, With adaission~paralysis of
left hand, average/mean severity of the paresis of right hand and of
left leg and insignificant paresis of the right leg. To the left -
anesthesia from the fourth neck segaent on the third thoracic
inclusively with further gradual illumipation, and to the right -
decrsasa in the sensitivity from the fifth neck segment to the
latter/last sacral segments. X-ray analysis: the break of awvned
extension and small arc of the V¥ neck vertebra. Luabar puncture gave
not completely convincing indications of the blockade of

sub-arachnoidal space.

Por the confirmation of the presence of blockade, and also for
detersmining lover boumdary its, taking into account character/nature
of the disorder of skin sensitivity on the left half body, vas
producel test/sasple with the air. Aftar the extraction 15 ca3d of
carebro-spinal fluid to patient, wno was being located in the
sedentary position/situation, it was introduced to 15 cm?d of air.
Ionediately after the introduction 5f air appeared the pains, which
vere disseminated on the sixth neck rootlets, more intense to the
right. The perceptions, which indicate the penetration of air into

the sub-arachnoidil space of brain, it vas not. Conclusion: the
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bullet break of awned extension and small arc of the V neck vertebra;
thes contusion of tha neck division of brain at the level of the IV-V
nsck vertebra; the coapression of brain epiduritis. Is shown surgical

intervention.
Page 116.

18/1V Laminectoay (C4-Cs¢). Small arc and awned extension of the
Y neck vertebra proved to be broken. After their removal/distance are
discovered the ring-shaped sausage aoda from Rubtsov changed yellow
ligamsnt, intimal connected with the s0lid cerebral shell. On the
Aissecton of the latter the brain proved to be paler than in the
nora; on its postarior surface passed the strongly expanded coiled
vains. At the sanme level there were arachnoidal intergrowth after
dissociation of whi_h wvas begun the strong escape of csreabro-spinal
fluid froom that lying above tne division of sub-arachnoidal space.
vithin the next faw days after oparation<i£ocess rapidly wvere
improval motor and sensitive functions. JJ;Q-Honths after
operation/process it walks freely, without resorting to the aid of

crutches or sticks, With right hand he writes, although with

difficulty, in the left hand the active moveaments are sharoly

restricted.

In the absenca of radiographic indications of the compression of
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brain in the intermediate and late period as basis to the assuapt on
about it served stopping the begun improveament or sxchange by its

deterioration. Appearance or progressive build-up/growth of radicular

pains, aspecially with the damagyes/defeats of horse tail, also wvas

considered as symptoms, it was eighth suspicious to their insipient
comprassion. Por the timely racognition of compression in the \
intermeliate and late period in all suspicious cases E
neurspathologists® majority considered necessary repeated checkout |

lumbar punctures for explaining the cross-country ability of

sub-arachnoidal space.

During the partial violations of the conductivity of spinal

cord, and also during the partial damagaes of horse tail in the é
sharp/acute and early veriod elimination of compression vhen the
full/total/complete blockade of sub-arachnoidal space is present,
usually gave relatively best results, than with the partial blockade.
on the contrary, in the late periods the post-operational results

with tha full/total/coaplete blockade were more badly than with the F

]

|

partial. f
|

This fact can be explained by the following reasons. The
i prolonged coampression of brain led to finally the death of the nerve
j | fibers of spinal cord and its rootlets. The more lately is operated

casualty, th2 amore development they achieved change in the shells
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{adhesive arachnoidites, pachymeningitis) and they became less

resoved.
Parineo-anal radicular syndrome of position/situation.

Soviet neuropathologists' experience in the elapsing war
enriched clinic of the bullet damages/defeats of spinal cord by the
saries/aumher of nev symrtoms. Froa a number there is their
theoretical and specific practical interest in perineo-anal radicular
syndroma of position/situation. The essence of syndrome consists of
the axtremely characteristic coabination of the painful and vesical

disorders, which are aaplified in the specific positions/situations

of rasualty, Syndrome wvwas observed only with the blind-end bullet
less fraquently large-splintered penetrating wounds of spine in the

region >f horse tail with the subdural disposition of foreign body.

Pains were perceived by that wounded mainly or exclusively only

in perineo~anal region. They were usually bilateral and they had

burning character/nature. Against the background of permanent pains
vas observed their reinforcing in the form of the
attacks/seizures/paroxysas when they stopped according to of

patients, by "conmpleately ny those not borne™.

Couagh, sneezing/popping, physical stresses as, for example, with
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the report/event of the defecation and urination, always
hinderad/hampered, considerably aamplified pains. The syaptos of
nliquor jerk/impulse”™ wvas coanstant and as a rule, it was expressed

sharply.

But is aspecially characteristic for the pains of those called
by bullet, which is located in the sac of solid spinal cord, their
reinforcing in semivertical or vertical position of patient and, on
the :ontfary, raaissionsabatemnent or even disappearance in the

position/situation lying/resting, especially on ths stoaach.
Page 117.

Reinforcing of pains in the vartical position riveted to the bed even
of those casualties who were capable were capable of walking. "To go
into the restroom and to be wet standing, and also evacuate - for me
suffaring®, declared such patieants. The same patients noted that the
emptying of the bladder in the position/situation standing proved to
be that more hindered/hampered tham in the position/situation

lying/resting.

In the vertical and semivertical position/situation, and also

during the cough, the sneazing/popplng, straining, coapression of i

neck veins to the pains in perineo-anal region frequently were |
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sixedsadded the percepticns of pressurs and "pressure on the bottoa®”,
on the bottom of a small pelvis and on the perineua, and also the
extramely painful perceptions of compression or, on the contrary, the
springings-avay into the regiom of posterior passage and root of
floor/sex tera, the false urges for the urination and the defecation.
Lattar/last perceptions drew together these pains with tabetic

vesical and rectal crises.

Perineo-anal syndrome appearad usually not inne@iataly after
voand, but through several days, sometimes through 42;2-3 veeks. The
heavier the damage of horse tail or spinal cord (but without
full/total/coaplete disruption of conductivity), the later it
appeared. After arising, this syndrome usually grew on in its

intensity. After the removal/distance of bullet it disappeared first

almost suddenly, then gradually.

Differential-diagnostic value of perineo-anal syndrome with
blind vounds of spine at the level of horse tail is very great. Its
presence testifies about the determination of bullet in the subdural
space. With the localization of bullet in the epidural space the

syndroas, as a rule, wvas absent.

Perinso-anal radicular syndrome of position/situation made it

possible to more precisely distinguish tvwo these of the type of
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wvounls, than X-ray analysis. Pollowing history of
disease/sickness/illness/malady are characteristic for both

localizations of bullet.

I. 21/VIII 1943 the blind-end penetrating bullet wound of the
luabar division of the spine. During the same day in gggsthe
dissection of wound canal and laainectomy of the II-III-IV luambar
vertabra, Are discovered and reaoved scrap of ssall arc of the III
luabar vertebra, defect in the solid cerebral shell was not
discovered. 1/IX is radiographically established/installed "the
absence of awned extensions and arcs of the II-III-IV luabar vertebra
after laainectomy. At the level of 1 sacral vertebra in the region of
the ostaitic extension is deterained foreign body-bullet™.
Nagrd>logic: deep lover paraparesis. Decrease is more skin than the
sensitivity from the first luambar to second sacral segment
inclusivaly and anesthesia in the region of latter/last three sacral
segments. Paradoxical irreteation of urine. To 15/IX developed
typical perineds-anal syndrome. Sharp pains vere perceived by the
casualty around posterior passage, in the floor/sex member, in the
perinaua and over the posterior surfacea of the right thigh. They vere
asplified wvith lying on the spine, during the cough, the
sneezing/popping and in the position/situation with the raised upper

section of the body and abated with the position/situation of

casualty on the stomach. The symptom of liquor jerk/impulse was
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exprassad sharply, in this case the casualty tested/experienced

perception, "accurately perineua and posterior passage they bulge out

outside®,

Diagnosis: Blind wound of horse tail with the disposition of
bullet in the lowver division of the sack of solid cerebral shell.

Diagnosis vas confirmed with repeated laminectonmy.

A. 4/II 1942 the blind-end bullet penetrating wound of the
lusbar division of spine at the lavel of the IV lumbar vertebra
foreign body (bullet, turned by sharp end dovnward) is
acranged/located in the spinal canal on the levei £ body of the I
sacral vertebra alamost along the center line. Neurologic (13/II): a
deep paresis of the right leg and moderate-left with the loss of
raflexes, On the right foot - weakening sensitivity froam the third
lumbar segment and losses of the first sacral., On the left leg -
veakening from the fifth lumbar segament. Pains insignificant,
perc3aived predoamainantly in the right strut, from the
position/situation of casualty in the bed d0 not despend; cough and
their sneezing/popping do not amplify the symptom of liquor
jeark/impulse negative. Conclusion: the blind-end bullet wound of

spinal canal with the epidural disposition of bullet. Diagnosis vas

confirmed vith laminectcsy.
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Page 118.

Pathogenesis of perineo-anal root syndrome of position/situation
following., Bullet, which is located in the sack of solid carebral
shell, is capable, dependingy on the position/situation of body, of
being displaced. In the vertical or approaching it position/situation
of body it by gravitational force is oritted into the end of tha2 sack
and increases pressure on the latter/last sacral rootlats,
concantrated here in the very restricted sector. In this displacement
of bullat Jdownward and at reinforcing of the pressure, produced by it
to> tha latter/last sacral rootlets, and lies/rests the reason for the
increasa2 of pains, appearance of perception of coampressioan and
expansion in th2 region of posterior passage, perineus and in the
floor/sax meaber, and also reinforcing of the difficulty of urination
in the vertical and sesivertical position/situation of the body of
casualty, Prom the point of view of tha displacing activity of liguor
wave t> the bullet beccmes claar the absence of reinforcing root
pains (syaptoa of liquor pusn) with its epidural 1localization. With
tais localization liquor vave, slippiny over the internal surface of

the sack of solid cerebral shell, cannot displace bullet.
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Neuralojic characteristic of the bullet wounds of the basic divisions

of spina and spinal cord 1.

FOOTNOTE 1!, A comparative frequency and the character/nature of
neurologic violations with the bullet wounds of spine are Jjiven in
chapter V. Here is jiven the characteristic only of those
damages/defeats of spine during which occurred neurologic violations.

ENDFOOTNOTE.

Is given b2low on the pasis of the experiment/experience of
Wworli war II the compressed characteristic of the clinical picture
mainly of the sharp/acute and early period of the wounis of th2 basic

divisions of spine.

Upper-nack division (I-IV neck vertebra). Imaediately after
wound frequently tha loss of consciobusness, sometimes vomiting. Froa
a number of those wounded this divaision of spine survive only the
obtained relatively moderate/mild damages/defeats of spinal cori.
Casualties vith the heavy damages of spinal cord produce extreamely
haavy iapression as a result of the immobility as a3 result of paresis

or paralysis of all four extremities, deep disorders of respiration,

cyanssis, difficulty of speech, and sonetimes also ingestion.
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In the sharp/acute period are frequent the symptoms from the
side of brain stem: the nonuaiforaity of pupils, the weakaness of face
musculature, nystagmnus, slowing of pulse (to 40-30-25 shocks per
minuta), sharp drop in the arterial pressure, hypothermia, less
frequent - hyperthermy (39-40°). Coughing reflex is frequently lost,

the expectoration of mucus is difficult or is impossibla.

Paresis or paralysis of all four extremities initially aore
frequantly has flaccid character/nmature, but in the lower extremities
it is conmparatively rapidly changed by spastic, The €flaccid
charactar/natur2 of paralysis or paresis of upper extremities is held

longer.

Ths disordars of sensitivity sometimes are spread also to the
postarioc divisions of face (due to the spinal rootlets or the
nuclaus/kernal of trigeainal nerve). During the damage of spinous
procassas or 2ar for the separate casualties stably by that disrupted
can remain musculoarticular feeliny. Are frequent intense root pains
in neck-postcranial reqgion and forcel position/situation of head -~

inclination/slopa forvard or to the side.

Page 119,
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The disordsr of the functions of pelvic organs/controls usually
stably; in particular, coaparatively rapidly is reduced the automatic
emptying of th2 bladder. Sevara cystitides, urosepsis are observed as
an excaption, Badsores frequeatly are absent or rapidly heal. Can
appear Claude Bernara-Gorne's one-sided or bilateral syndroame.
Osually it is not stable. Exclusion vere the cases whea it wvas

connectad with the damage of rfrontier sympathetic shaft.

Rarely, as with the wounds of lower-neck division of spine, are
observel tha violations of the sonority of voice as a result of the

associated damage/dafeat of lower guttural nerve.

Th2 overvhelming majority of casualties, including with the
relativaly moderate/mild damages/defeats of spinal cord, perishes. In
those survived the first several critical days subsequently the lost

functions usually acre reduced well.

Lover-nack division (v-VII neck vertebra). During the heavy
damagoes/dafeats immadiately after wouni into 20.0-25.05/2 is observed
the loss of consciousness, Usually it is not prolonged. Chast is

saalel, interfin gaps/intarvals ara expanded. The respiratory

movements of chest are sharply weaxened, the inspiratory movements of




———

DOC = 80079108 PAGE 3 3 %

diaphragm/miiriff and contraction/abbreviation of additional neck
raspiratory/breathing muscles are intensified. Coughing reflex is
vaakened or lost, the expectoration of mucus is hindered/hampered or
is iwpossibla, Artarial pressure is lowvared/reduced, it is sonetimes
considerable; pulse is frequently delayed, the temperature of body is
lowered/reduced. Prequently - differa2nt degree Claude Barnara-Gorne's

one-sijed or two-way syaptom.

Paresis or paralysis of upper 2xtra2mities is initially flaccid.
Subsequently it either reaains flaccid with the atrophy of auscles,
especially fine/small muscles of hands, or, it is more frequently,
acquires the aixed character/nature. Paralysis or paresis of lower
axtrz2alitias, initially also usually flaccid, is comparatively rapidly

changed by spastic.

Th2 functions of pelvic organs/controls in the sharp/acute
p2riod, as a rule, are disturbed/detuned, but their disorder do2s not
carry so stable a character/mature as with the lower localizatioas of
wounl, In pacticulac, during the grass violation of activa control of
the raport/event of urination, even during comparatively heavy
damagaes/danfeats of brain, the automatic emptying of bubble is reduced

rapidly - fraquently through 1-2 veaks.

Upper boundary of the disorder of conductor s2nsitivity
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initially corresponis approximately/axa2mplarily to collar bons,
Subs2quantly it descends with respect to the upper level of stable
focus in the spinal cord. In tae rasidual period against the
background of the conductor violation of sensitivity, whils sometimes
and without this, its disorder on the upper extremities can carry the
dissociatad character/nature. In the cases of the partial violation
of the conductivity of brain approximately/exemplarily in 10.00/0 of
casualties, as a result of the implication of the intravertebral
division of neck roots in tne arachnoiial joints and the epidural
scars or the associated damage of their extravertebral division, and
also the brachial plexus, can be ooserved cruel pains in one or in
both upper extramities, Duriny the damage/defeat at the level of the
vV neck or I thoracic vertabra as a result of implication in the
suffering of the connective branches of frontier sympathetic shaft or
stellate ganglion root pains rarely can acquire causalgic

character/nature.
Savere cystitides and bedsores are observed coamparatively rarely
and they are daveloved late. Are described the individual cases of

tatanic spasms.

During th2 heavy damages/defeats many casualties perish in the

early pariod from hypo-static or paralytic pneumonia.

TR U e A WY NE W b

R AT

I Mg ety




DOC = 30073108 PAGE 2 3&
Page 120.
Vital prognosis in those survived the first 2 veeks, with

exception of tha cases wich the full/total/conpleta violation of the

| conductivity of spinal cord, on the whole favorabls. Punctional

prognosis in the heavy cases, 1in particular in the relation to the

reduction of the functions of upper extremities, serious.

Upper-thoracic division (I-IV thoracic vertabra). Bven during
the hsavy damages/lefeats tha loss o9f consciousness is observed
comparatively rarely. In the mild cases motor disorders ares noted
only in the lower extremities, in the heavy ones - usually and in the
upper ones, sometimas im combiaation with Claude Bernara-Gorne's
syndrom2. In th? upper extremities md>tor violations usually disappear
already within the next few days. During the partial violations of

the conluctivity of brain tendinous-periosteal reflexes on the lower

oxtromitias aven if are lost, then for the short period. By equal 1

md>de already from the €first days after vound can appear pathological
stop reflexes. During the heavy damages/defeats in the early period

paralysis, as a rule, has flaccid character/nature, but even upon the
r>agh transverse contaainations of brain its graduwal transition into

the spastic begins through 3-4 weeks.

during the first days the casualtiss frequently test/experience
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in the upper extremities of tha various kinds of paresthasia
(numbness, running goose pimples, atc.). But the stable violations of
sansitivity in theam are apseat or occur expressed in the form of the
ridge over the inside surface of shoulder. As a result of aultiple
failure of frontier sympathetic shaft or its ganglia/nodes can
appear, especially ir the intsrmediate period, diffuse syapathetic
pains in the similar/analogous upper extremity and the half neck,

less frequent than the head.

In casualties with thne heavy damage/defeat of spinal cord the
rospiration as a result of paralysis of interfin muscles is
hind=rei/hampered, interfin gaps/intervals are expanded, the

contractions/abbreviations of diaphraga/midriff intensified.

In the cases 9f the simnultaneous wound of light omnes or
accumulation tha blood in the pleural area of the disorder of
raspiration are complicated due to the latter. In the units of the
casualties of the disorder of breathing caused by the wound of lungs
and pleurae, thay can ccme forvard to the foreground. The frequent
complication of the wound of tnis division of spine are pnsumonia.
During the first days after wound fraquantly are observed the sarious
disorders of h2art activity, a drop in the arterial pressure of the

blood.
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The disorders of the fuaction of pelvic organs/contrdls nmore
frequantly are 2xpressed aore sharply than during the damages/defeats
of the neck division of spina, aand the transition of the
full/total/complete delay of urine into the automatic emptying of the
bladdacr is accomplished more slowly. If is not undertaken the
izposition of urinary bladdsr fistula, then as a result of the
prolonjyad cathetarization fraquently ars developed severz cystitides
and cystopyalitis. In the bheavy cases with the insufficiently well
organizad departure/attendance appear the bedsores, but it is rarely

earlier 1t/,-2 weeks.

Mesothoracic division (V-VII thoracic vertebra). Even Jjuring *he
heavy damages/defeats the loss of consciousness is observeil rarely
(into 5.0-6.059/9). The disorders of respiration, if the damagesdefeat
of spinil corl is not escorted/tracked by the simultanecus wound of
the lupgy or by the considerable outflow of the blood into the area of
pleurae, less heavy than during the damage/defeat of that lying it is
above the division of spine., During any heavy damages of brain

paralysis of lowver extreaities for a long time remains flaccid.
Page 121,

But even upon the full/total/complete transverse contamination of

brain, if patisnt ramains into the living in the course of 2-3
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months, tendinous-periosteal reflexes to a certain degree they are

reducsd, and also appear pacrhological stop reflexes.

The disordars of semsitivity completely depend on ths severity
of the damage of spinal cord. During the first days and in the weeks
of the 1isorler of motor and seasitive functions on both halves body
more OrC are less unifora. But also in the residual conditions are
usual paraparasses, sometimes with the preponderance of paretic
phenonena on one sije; the typical syndrome of Brown-Sekar is

observed rarely.

The disorders of the functions of pelvic organs/coantrols are
frequent, and the 33lay of urine - is fira. The reduction of the
raflector emptying of the bladder during the heavy damages/defeats
attacks/advances late - in 1-2 nmonths. Therefore is required
prolonged catheterization or imposition of urinary bladder fistula.
Complications from the side of urinary systeam more frequent and are

more firm than with the wounds of the overlying divisions of spine.

In the sharp/acute period rarely can be observed the syndrome of
sharp/acute stomach. Are fregyuent the cases of the heavy

general/comnon/total depletion, connectad with the violation of tha

sacr2tsry, motor and absorptive fuaction of intestine.
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Lower—-thoracic division (LX-XII thoracic vertasbra). The loss of
creation, even iuring the heavy damages/defesats, is observed as an
exception. Paralysis or paresis of lower extremities long remains
flaccid; in the heavy cases the reflexes usually are not reducad.
Ralativ2ly frequently appear (into 3.00/0 of heavy damages/defeats)
the synirome of sharp/acute stomaca, and also vasomotor-trophic
hamaturia, heavy adynamia as a result of the damage of the adrenal

glands or their nerves and spinal cord centers.

The damage of the function of pelvic organs/controls are
observel, as a rule, They usually are avinced by the delay of urine
and focss. With wounds of the XII thoracic vertebra, with which
frequontly is damaged the sympathetic center of ths internal
sphincter of tha bladder, the original delay of urins only 2-3 weeks
is aftar changadi by irretention., However, sometimes the irretention
of urina appears from the first days after wound and carries the
charact2r/nature of actual irratention. As a result of tha violation
of tha trophic systam of the bladder cystitis frequently acquiraes
hamorrchagic or ulcerous caaracter/mnature. Bedsores appear %they =arly

and frequently detact inclination to the rapid developnment.

Jpper-lumbar division (I-I1II lumbar vertebra). It is dJdamaged
epicona, cone and rootlets of the initial division of horse tail.

Paralysis of lover extremities, as a rule, flaccid and initially

B e S e S —-————
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syum2trical, Flaccid character/maturse it rstains also subsequently.
Less fraquent, during comparatively weak damages of spinal cord, one
ot the other tendinous reflexes sunsequantly to a certain degrea are
reduced, Pathological reflexes in the sharps/acute and early period
are absant. In the later periods of the partial damage of brain,
complicated by arachnoiditis or additional foci, which are localized
it is higher than the basic stricken area, rarely can be observed

pathological stop reflexes, but they usually are weakly expressed.

Upper boundary of the violacion of skin sensitivity in the
sharp/acute period usually passes on tha pupart ligament or somewvhat
abova., As a result of the sisultaneous damage/defeat of the rootlets,
vhich pass past th2 cone, the typical for damaging the cone violation
of sansitivity in the fora of "breeches" in the sharp/acute and early
paris>d is observed exclusively rarely, but also in the later periods
it is obs2rved not frequently (into 3.0-4.00/0), besides only with

the nonpenetrating vounds,
Page 122,

The damage of tha function of pelvic organs/controls are
permanent in the majority of the cases heavy. AsS a result of
paralysis of detrusor the delay of urine is especially fira. Is

observed the paradoxical irrecention of urine. In the heavy cases of
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the wound of brain as a result of th2 violation of the trophic systen
of thoe bladdar cystitis appears it early and frequently acquires
ulcerous or hemorrhagic character/nature. Badsores appear on the
3-5th 32y and rapidly and irrepressible they are developed. Appearing
on the soil of cystitides and bedsores septic conditions in nmany

instances are the reason for the fatal results.

With the wdounds of this division of spine also sometimss are
observel the syndrome of sharp/acute stomach, disorder of
gJenatral/coamon/total nourishaent, neavy adynamia. Suprarenal
pathd>gjanesis of tha latter i1s confarmed not only by the dark (bronza)
staian/staining 2f skin 1nteguaents and by low arterial pressure in
these casualtiss, but sometimes and by data of the pathomorphological
study of the adrenal glands. Observed with the wounds of upper-lumbar
division of spine hamaturia is connected not only with the violation
of vasomotor-trophic innervation of kidneys, but also with their

contusion and wound.

fn the intarmediate and in the late periods in the cases of the
partial damage of rootlets of the initial division of horse tail or
their implication in the arachnocidal intergrowth can arise the severe
pains in the lover extremities, In the residual conditions during the

relatively good reduction of notor functions can remain only tha

stabla violations of uripation, defecation and flosr/sex function.
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Lowar-lumbar and upper-sacral division (IV-V luabar and I-II
sacral vartebra),., With the nonpenetrating wounds paralyses are
observed rarely, more frequently occur paresis. In the sharp/acute
and early period considerable motor violations usually occur in all
iivisions of lower extremities; im further-predoainantly in the
extramital ones. With those penetrating and are especially with the
parforating wounds 5f spine frequent the combinations of root and

cone damages/defeats.

In third of cases aotor and sensitive fallouts already froam the
first 3ays can be 2xpressed unevenly, predominating on one of the
extremities. Asymmatry of functionmal fallouts subsequently usually
grows on. In residual conditions th2 functions of one extremity are
frequently reduced coapletely or almost completely, and another they
remain jeeply disrupted. Approximately/exeaplarily into 3.50/0 are
observed the dissociated syndromes: th2 isolated/insulated or
preferred fallout only of motor or only sensitive function. Patellar

reflexes frequently are retained, achilles more fraquently ars lost.

Tha characteristic feature of the wounds of this division of

spine, which especially penetrate, are root pains. Mora than in the

half the cases they appear imamediately after vound. But also when
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they initially are absent, they frequantly appear subsequantly in
connaction with the developaent of arachnoiditis or pachymeningitis
externa. Pains, especially during subamembrane hemorrhages, and also
during the determinaticn of foreign bodies in the area of the sack of
s9113 careobral shell, can achisve extreme intensity. During the
determination of bullet in the area of sack they sharply are
amplified under the effect of the cough, the sneezing/popping, in the

vertical position of casuality.
Page 123,

Fraquently pains acquire causaljic hue., In th2 majority of these
cases, apparently is multiple failure of the lumbar division of
frontiar sympathetic shaft. Pains ares absent only with the

full/total /complete cross intsrruptions of horse tail.

Tha disordars >f the function of the bladder in the early period
are expressed in the delay of urine. With the full/total/coaplate
interruptions of tail the delay of urine carries stable
character /nature, Comparatively frequently there is the paradoxical
irretention of urine (16.0-18.00/0). In the cases of prolonged
catheterization the delay of the urine of limber is changesd by

irretantion as a result of the gradual loss by the internal sphincter

of its tone., But generally the saverity of the damage of the fuanction
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of palvic organs/controls is less it is exprassed than during the
damages/defeats of lumbosacral thickening. Bedsores do not usually
achieve this development and dissemipation as during the

lamages/defeats of this thickening.

Th2 differantial diagnosis betwasen the damage/defeat of cone and
horsa tail during the bullet damayes/defeats of lumbar-sacral
division of spine is very difficult. Is explained this first of all
by that fact that in the suppressing number of penetrating wounds of
this division of spine, indepeadent of the level of wound, one way or
another they are damaged both rootiets of horse tail and cone. The
experiment/experience of sorld War II showed that the proposed by
Bing scheme for tha differentiation of the damages/defeats of these
divisions, based on the study of tne diseases of brain and horse tail
(neoplasm of cone and tail, hematomyelia, arachnoidites), was barely

suitable for the bullet damages/defeats of these education.

“ounis of latter/last thrse sacral vertebrae. Are damaged the
epidural cuts of latter/last three sacral rootlets. In the
sharp/acute and early period can be observed the paresis of lower
extramitias as 1 result of the jolt of horse tail. Basic syaptom is
the iisordar of the functions of pelvic organs/controls. As a result
of the lefile of canal in this division of rump and intimate mutual
disposition of rootlets with the penetrating wounds they frequently

are intarruptel, and the disorders of pelvic organs/controls acquire

stable character/nature.
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Pagea 124,
Chapter V,

DIAGNOSIS OF BULLET WOUONDS AND DAMAGES OP SPINE AND SPINAL CORD.

Surgical diagnosis of bullet wounds and damages of spine and spinal

cord.

Candidate of medical sciences docent D. G, Gol'dver and doctor of

medical sciences G. P. Kornyanskiy.

Th2 diagnosis of the bullet wounds of spincal column and spinal
cord vas based on the surgical, neurologic and x-ray examination of

casualties.

Sucrgical investigation was frequently very difficult.

With the haavy wounds of spine and spinal cord in the
sharp/acute poariod the casualties sometimes entered the condition of
traumatic shock. In similar cases clinical picture was typical for
the latter: the pale or earthea color of face; frequent, small pulse,

unresponsivenass, apathetic relation to that surrounding, less
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| frequant - condition of ligat suphoria. During the investigation of

% the wounded, located in the condition shock, even paralytic phenomena
coull slip off from the attantion of the doctor in attendance. After
the liquidation of shock or in tae absence its obtained heavy wounds
of spina and spinal cord frsquently did not present complaints,
quietly expecting its turn in the sorting, receiving rest or surgical
dressing. With the inspection of this casualty attantion is drawn to
the presence amore or less disseminated flaccid paralysis of

: extramities (depending on the level of wound); stomach was usually

inflated as a result of the accumulation of gases in the paralyzed

intestine, it was more rarely was 3uakes. Against this background

vera secreted the outlines of the nladder, overfilled by urine, if it

did not empty by catheter in the preceding stage evacuations. The

palpation of stomach, with rare exception, was painless.

dith th2 vounds of spine 1in the na2ck or upper-thoracic division

tae casualtias complained about the difficulty of respiration.

With the lass severe isolated aonpanetrating wounds of spine the
general condition of casualty vwas considerably better. The phenomena
of traumatic shock vere cbserved only as exclusion, although the
paralytic phenomena could be similar to those descrilLed above. In
this case the casualties frequently complained on the pain in the

region of damaging the spine.
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During damage or coampression of roots (especially ian the cases
of blind-end wvound) local pains in the regiom of spine and projection
pains ian the extremities or the body could achieve sharp intensity.
Casualties became agitated, continously they moaned, requiring

renderings to urgent aid.

Page 125,

Wwith the inspection of spine, if wound was located far from it,
usually could not be noted any anoticeable strain, only rarely it was
possible to establish the light swelling (hematoma) at the level of
vound, However, during the determination of wound near the spine this

svwelling almost always occcurred.

Any expressed kyphosis at the level of wound, in contrast to the
conpression breaks during the closed damages, was encountered
extremaly rarely, The palpation of spine as axial load, was little
painful. During the palpation in the cases of the breaks of awned
extensions or small arcs frequently was noted the crunch and
pathological mobility at the level of break. If localization of wound

and sharply pronounced neurologic violations even without that

testified about the level of the damage of spine, then surgeons'
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ma jority rejactad palpation or percussion of spine, attempting to
avoid the supplementary traumatization both the spine, and the

contained spinal canal.

In similar cases the X-ray analysis more precisely foraulated
localization and character/nature of the damage of spine. With the
lighter bullat vounis of spine withdout the expressed neuroslogic
violations or with the blurred manifestations of the damage of the
contained spinal canal the surgical investigation of spine was wider.
In this case thay investigated not only local sickliness with the
palpation or the axial load on the spine, but also the possible
mobility of spine and its boundary. In this case, as a rele, in the
cases of the break of cross extensions the sickliness vas anmplified
vith the flexure to the side of the damaged extensions; whereas with
the break of awned sxtensions proved to be morbid the flexure forward
or back., With the passive flexure of lower extremities in the hip
joint appeared or was aamplified the pain at the level of the damaged

vaertebra.

In historias of disease/sickness/illness/malady it was not
encountaread indications of reinforcing of pain at a pressurs on the

appropriate edge/fin in the cases of the bullet breaks of the

thoracic division of spine.
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With th2 bullat break of the cross extemsions of luabar
vartebrae the raising of the driven away in the kne2e joints lowver
axtramiti=2s, i.e., the breakaway of feet from the bed, proved to be
inpossible or sharply morbid, as this is observed with the so-called
saparating breaks of cross extensions in the cases of the closed
damaga of spine., The longitudinal amuscles of back in this case, if
vouni proved to be not near the place of break, were usually

strained.

During the damages of the neck division of spine thas movements
by heal were very restricted and amorbid. In this case the casualty,
sparing the neck d1ivision of spine, frequently supported head wvith
hands, The muscles of neck in similar cases proved to be strained,

and posterior longitudinal auscles stretched as strings.

qost important data for the establishment of character/nature
and level of the wvound of spine could be obtained during the
inspection ot wound and the possible analysis of the course of wound

canal.

With th2 extensive wounds, which were being arranged/located
from beahind along the center line or near from it, frequently it

suffices it wvas sufficient to breed tha edge of wound in order to

establish the break of spine; in such cases on the day of wound it
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vas possible to ses bone fragments, and soretimes also foreign

bodies.

The reliable fact, which confirms the penetrating wound of
spina, was liquorrhea vhich could be established on tha accumulation
of carepbro-soinal fluid on the day of wound and on the adamission of
the n2w portions of fluid/liquid after the desiccation of the hottonm

of wound.

Page 126.

With the wounds with the small zone of damage (with the narrow
input or outlet), aven if wound wvas arranged/located along tha
postariosr surface of body near froa the center line, investigation
vas axtremely difficult, In accordance with the general-surgical
orinciples the doctors usually abstained from probing of wound: only
somatimas surgeons resorted to the cautious probing, doubtless which
halped to compose prelisinary reprasentation about the direction of

wound canal, and at the sase tige about the possible damages of spine.

During the disposition of wound at the more or less considerable
distance from the spine (on the lateral surface of neck or body, in

the buttock field, etc.) even probing could not lighten the

deteraination of the direction of wound canal. In similar cases with
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the parforating wounds it remained to only mentally reproduce wound
canal via the compariscmn of input and outlet. However, with the
blind-end wounds even mental representation about the direction of
vound canal could b2 composed only after X-ray amalysis via the
comparison of inlet and localization of foreign body. But also under
thesa conditiosns was always necessary to consider that the wound
canal can be vary complex, and wound itself - ricocheting within the
b>dy, especially with the lony obliqua wound canals, passiag through
entire body and crossing/intersecting on its route/path different
tissues. During the deterainat